





















UREZ phenolic plastics have a spread 

of properties that make them ideal for 
unlimited industrial and resale products. 
Some are shown in these six highly success- 
ful applications. Each of them is unrelated to 
the others in the combination of mechanical, 
electrical, and chemical values the manufac- 















turer required. One or more of these mate- ’ 
rials may well match your needs today. - 
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Our continuing plant expansion, perfected / 0 
quality controls, and enlarged testing facil- 7 E 
ities are reflected in the increasing use of } BARR 
Durez for improved, redesigned, or all-new } RM. W 
products. If you want to know what other / WLEY 
manufacturers are accomplishing with Durez, ; | 
let us send you Durez Plastics News each P ai ah 
month without charge. F i ELECTRICAL STRENGTH | 
Durez Plastics & Chemicals, Inc., 148 Walck / Ps P.M 
Road, North Tonawanda, N. Y. Export : / 
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LOW-COST PRODUCTION Excellent moldability is \ \ \ mcDC 
a cost-reducing characteristic of all Durez compounds \ \ ‘ 
Here a general-purpose compound with every requisite 1 \ ‘ ALA 
ght weight, self-insulation, and attractive surtace \ \ \ 
lustre is used for a one-piece radio housing \ . HEAT RESISTANCE 
ELECTRICAL STRENGTH Automotive distributor caps \ \ 
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IMPACT STRENGTH In heavy-duty industrial appli | ‘ 
cations such as telephones, camera cases, and machine \ \ 
parts, Durez combines mechanical strength with excellent \ ‘ 
wear resistance " XV i 
\ 4: 
HEAT RESISTANCE Use of Durez for welding-gun ' \ the 
housings demonstrates the efficacy ot the heat resistant \ 4 H.8 
phenolic compounds, ' \ 0 
CHEMICAL RESISTANCE § High resistance to alcohol, \ CHEMICAL RESISTANCE 
solvents, and many other chemicals makes certain types ot \ t 
Durez best tor closures and other packaging applications \ ‘ ’ 
SPECIAL PROPERTIES Success in rayon processing \ yea 
equipment parts, acid pump impellers, automotive water \ * 
pumps, and marine pump housings suggests consideration \ 2 
of Durez wherever special properties are needed " 19, 
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PHENOLIC PLASTICS that fit the job 
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‘J Like the 
UNIFORMITY 
of Inland Steel’’ 















THE MEN WHO WORK 
WITH INLAND STEEL 
KNOW ITS QUALITY! 
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E;nameling plant inpectors know how steel sheets 
that vary in chemical composition and physical properties can cause serious 
warpage problems. These men prefer steel that’s uniform. That’s why 
they like steel made by Inland. Uniform source of raw 
materials ... uniform steelmaking procedures using the same 
modern equipment... uniform workmanship—made possible 
by Inland’s completely integrated, closely knit plant— 
explain why the uniformity of the Inland steel received today 
will be the same as that received last month... or last year. NX 
INLAND STEEL CO., 38 S. Dearborn St., Chicago, Il. 
Sales Offices: Chicago, Davenport, Detroit, Indianapolis, 
Kansas City, Milwaukee, New York, St. Louis, St. Paul. 
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MATERIALS PRICES CHANGE, MOSTLY 
UPWARDS—The last month has seen con- 
siderable action in the metal markets, 
yith most prices advancing. Steel was 
raised by from $3 to $10 a ton immediately 
after wages were increased, but already 
a few companies have revised their quota- 
tions downward. This may mean the start 
of a competitive move on the part of mills 
located some distance from their major 
markets. Among other base metals which 
have risen are nickel, lead, zinc, 
platinum and iridium. 

Other materials of interest to the 
metalworking industries which have been 
jumped in price are metallic sodiun, 
sodium cyanide and trichlorethylene. 
Reversing the trend somewhat are 
Monsanto Chemical Co. with a reduction in 
price on Lustrex (polystyrene molding 
material) and Edwal Laboratories, Inc., 
which has dropped the price of sodium 
cyanate. 








COPPER TO GO UP--As this is being 
written the pressure to push copper prices 


(2c per lb. to 23%ce is making itself felt. 


A few sales have already been made at 

that price, but most major producers are 
out of the market until a general price 
increase has been made. This price could 
drop just aS easily in the near future if 
government buying for stockpiling pur- 
poses were to be abandoned or suspended. 


NEW INDUSTRIAL DEMAND FOR GERMANIUM— 
The Bell Telephone Laboratories recently 
demonstrated the "transistor" which it is 
expected will do away eventually with 
vacuum tubes in radio, television and 
other electronic applications. The key 
metal is a speck of germanium soldered 
to a base and contacted by two "cat's 
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whiskers," or hair wires. The world may 
start searching in earnest for germanium 
whose sole producer in the United States 
is the Eagle Picher Co., as a by-product 
of lead and zinc. Its previous use has 
been in medicine. Germanium is a greyish- 
white metal, with specific gravity of 
5.46 and melting point of 1650 F. It sells 
at 50c per gram in lots of 1000 grams or 
more. It is presumed that as demand 
increases a greater mass production and 
lower prices will ensue. It is sold in 
three forms: Metal, dioxide and tetra- 
fluoride. It is always possible, of 
course, that a substitute for germanium 
may develop. For instance the Navy has 
adapted a nickel and iron alloy from the 
Germans to do away with vacuum tubes in 
amplifiers and to effect far-reaching 
changes in rectifiers. 


STAINLESS STEEL USES INCREASE—Stain- 
less steel has remained relatively 
plentiful while carbon steel is extremely 
scarce. Industry is accordingly using 
stainless as never before. Thus in the 
Stove and range industry the experts say 
the strongest trend is towards stainless 
steel, some range makers using over 25 
separate parts of this material. Automo- 
bile makers are starting to use stainless 
for tire, or wheel, walls (in place of 
white plastics) as well as hub caps. 


CRYSTAL-CLEAR PLASTICS—Another step 
forward has been made in bringing out 
plastic with optical clarity, valuable for 
several purposes. The Tennessee Eastman 
Corp. announces Tenite II (cellulose 
acetate butyrate) to broaden applica- 
tions. Color matches will henceforth be 


(Continued on page 4) 
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more accurate, with greater uniformity 
from lot to lot. 


STEEL IMPORTATIONS INCREASING—In 
normal times considerable iron and steel 
is imported from Europe. We recall an up- 
State New York city having bought their 
entire requirements of cast iron pipe from 
Belgium for connecting their city with a 
new reservoir 20 miles away. The first 
Signs of such normalcy returning are at 
hand. A Weehawken, N. J., maker of water 
tanks has started to buy black sheet from 
Belgium, even though priced two and a half 
times the American price. He can't get 
U. S. steel, having no pre-war "history." 
Austria is offering us pig iron, shipped 
from Trieste, Italy, priced at $82.50 per 
ton, that port (around $45 for U. S. iron). 


RHODIUM A PRACTICAL FINISH—Many 
finishes demanding a high quality surface 
on end products are turning to rhodium of 
the "platinum group," which possesses 
greater whiteness and reflectivity than 
platinum and palladium. It is chemically- 
inert and extremely hard and heat- 
resistant. Though rare and costly, the 
efficiency of a very thin coating makes it 
competitive. A watch maker uses it to 
combat condensation by changes in tempera- 
ture and humidity. It is uSed on electro- 
formed nickel reflectors; on a spherical 
reflector to shine investment ticket 
quotations and news bulletins on a trans- 
lux screen; on a mirror with a rhodium 
reflective surface on the front of the 
glass to eliminate double image and re- 
fraction errors; as a plate.on copper wire 
for "catwhisker"” contacts in electronic 
hook-ups. 


NEW MAGNETIC ALLOY—Details of a new 
magnetic alloy, which the Naval Ordnance 
Laboratory has called Permenorm 5000-Z, 
can now be revealed. Practically all of 
the magnetic and electrical core materials 
of recent years have been complex alloys. 
But this alloy is a simple one of 50% 
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nickel and 50% iron. The complexity is ip 
the working and heat treatment to obtain 
proper structure. The Germans had the ide, 
first in 1943, but they failed to get it 
past the preliminary laboratory Stages, 
The alloy is given a drastic cold Polling 
in one direction. Then follows a Special] 
heat. treatment which is not merely for 
annealing, but it assures-that the 
chemically combined iron and nickel give 
a grain orientation in one direction. 
Magnets made from the material are 
machined to have the proposed north and 
south poles in the direction of the struc 
ture. When placed in a magnetic field the 
grains polarize instantly all in the sang 
direction, producing a square hysteresis 
loop for the whole magnet, hitherto in- 
possible to obtain. The increased 
efficiency of the alloy will reduce 
drastically the size and weight for large 
installations of magnets and cores. The 
alloy is also strong and shock resistant. 
It can also rectify an electric current at 
fully saturated density, and it will make 
a superior magnetic amplifier to replace 
some hitherto flimsy types of vacuum 
tubes. The Naval Ordnance Laboratory has 
developed a manufacturing process to 
make practical and simple the commercial 
production of the material. 


GROWTH-RESISTANT CAST IRON—Battelle 
Memorial Institute has just announced a 
new cast iron which is ideally suited for 
applications where high temperatures 
(up to 1700 F) are involved. Outstanding 
feature of the new iron is its ability to 
resist growth at elevated temperatures. 
Basis of the new material is a high- 
Silicon iron. During the casting process, 
minor amounts of copper and chromium are 
added to resist scaling at high tempera- 
tures. Uses anticipated for the material 
include castings for cooking stoves, 
heating stoves, home furnaces, melting 
pots, gas and oil burners, heat treating 
containers of various kinds and many 
types of industrial equipment. 
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We were going to head this editorial “Is Shape Important 
to Materials Engineers?” and then decided it might be con- 
strued ds another abbreviated Kinsey Report. The answer in 
the technical sense (and doubtless also in the biological) is 
definitely “yes,” fer the relation between the geometry of a 
product and the materials of which it is made is close, and 
designers and materials engineers are increasingly coming 
to recognize the relationship. 

In a recent talk Paul Ffield of Bethlehem’s Shipbuilding 
Division defined materials engineering simply as “‘tailoring. 
the materials to the job, or vice-versa.” A “job” has many 
aspects in addition to its physical property requirements— 
shape, location, availability or kind of fabricating and pro- 

_ cessing facilities, costs budget, etc. The materials engineer 
must have all these in mind when selecting and specifying 
his materials. To a steadily increasing extent he is exerting 
his influence on these other factors—i.e., he is succeeding in 
arranging for redesign or for changes in process procedures— 
especially where they limit his materials choice to a generally 
unsound selection. 

We have tended to think of the processing problem as bei 
the one most closely related to materials selection. Ffield, 
while not belittling processing, points to shape factors as 
making the difference in a large number of cases between 
good materials choice and a good final product on one hand, 
and poor materials selection and eventual performance failure, 
on the other. 

We have had a demonstration of this on a colossal scale in 
the case of the fractured Liberty ships. Exhaustive tests to 
determine whether the materials used or the fabricating 
methods (welding) or the design were the cause of these 
failures showed that the basic cause of failure was the 
presence in the overall design of excessive restraint and of 
“notches”; failure was especially likely to occur when steels 
of inferior impact properties and faulty welding practice were 
employed. For the solution of this problem both materials 
engineers and designers had to learn the other fellow’s busi- 
ness as well as their own, and to carry out their assignments 
with one eye on the other factors present in the job as a 
whole 

Many of the “properties of materials” which we consider 
characteristic of certain materials, Ffield believes, are actually 
characteristic of the shapes in which we customarily use 
them. For example the reputation that castings have for 
being mechanically inferior to wrought metals is not justified 
on the basis of tests made on similar simple shapes of both 
materials. It just may be that castings, being more amenable 
to production in intricate shapes, are most frequently loaded 
with the notches and areas of stress concentration that ac- 
company such designs; in the last analysis it may be these 
design weaknesses that are the cause of failure rather than 
alleged inferiority in the material or production method. 

Spring steel and file steel are not greatly different materials. 
But after they have been tailored to the product in each case 
through specific design and processing, the end products are 
then so different in general characteristics and behavior as to 
appear to be made of different materials. 

Designers and. materials engineers can both profit, with 
immeasurable benefit to industry as a whole, by a better 
understanding of the other fellow’s objectives and problems. 
“What the Desiqn Engineer Should Know about Materials” 
and “What the Materials Engineer Should Know About De- 
sign” could fill two books, and they ought to be in every 


engineering library. FRED P. PETERS 


AUGUST, 1948 








Mark your answers here. Carbon content of steel A. is __% B. is 





% C. is 


Can You Read These Sparks? 


They Describe the Analyses of Three Steels 


Steel bars of three different analyses gave off the 
sparks pictured above when touched by a revolv- 
ing abrasive wheel. At Ryerson, we “‘read”’ these 
sparks to protect your production. 

To the trained eyes of our experts, the spark 
pattern of a steel is as distinctive as a fingerprint. 
For example, the sparks shown here indicate 
straight carbon steels, with carbon content in the 
low, middle and high ranges. If chrome, nickel, 
molybdenum or other alloying elements were pre- 
sent, they would also be revealed in the spark 
pattern. 

That’s why spark testers patrol the bar sections 
of your nearby Ryerson plant. By checking all al- 
loy and special quality carbon bar stock, they 
guard against mixed shipments. Help to assure the 


certified quality of Ryerson steels. 


HERE ARE THE ANSWERS: 
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RYERSON 


Spark testing is only one of many extra steps we 
take to make Ryerson a steel source you can call 
with confidence. Another—the special Ryerson 
Report sent with each alloy shipment. It charts 
the results of hardenability tests, shows how to 
heat treat for desired mechanical properties and 
includes other helpful data. 

So play safe. Avoid the possibility of mixed steels 
by ordering from your nearest Ryerson plant. 

Joseph T. Ryerson & Son, Inc. Plants: New 
York, Boston, Philadelphia, Detroit, Cincinnati, 
Cleveland, Pittsburgh, Buffalo, Chicago, Milwau- 


kee, St. Louis, Los Angeles, San Francisco. 





PRINCIPAL PRODUCTS 
SHEETS —hot & cold rolled, 
many types & coatings 


TUBING—Seamless & welded 
mechanical & boiler tubes 


BARS—carbon & alloy, hot 
rolled & cold fin., reinforcing 

STRUCTURALS—!I beams, H 
beams, channels, angles, 
etc. STAINLESS—Allegheny meta! 

PLATES —Sheared & U. M. sheets, plates, tubes, etc. 
Inland 4-Way Floor Pilate MACHINERY & TOOLS 


STEEL 
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% Correct spark readings are given at lower let 
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Progress Being Made 





For applications where corrosive conditions are anticipated, clad steels are being 
widely used. Here a clad metal “sandwich” is ready to be rolled. 


in Fight Against Corrosion Losses of Metals 


by WILLIAM MANN 


N GENERAL TERMS, CORROSION can be considered 
the cancer of modern industry. The destructive 
effects of corrosion on industrial equipment and 
on engineering structures of metal and other ma- 
terials have many points of analogy with the insidious 





Depletion of natural resources 

and higher costs of products 

spur efforts to fight corrosion 

through better materials and 
better finishes. 
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creeping action of cancer on living tissues. In fact, 
the word “korrosion” is used as a medical term in 
certain European languages to signify the destruction 
of bodily tissues or parts of organs by an “etching 
action.” A German doctor, for example, is likely to 
tell a patient that his peptic ulcer is the result of 
“korrosion” of the stomach wall. 

Skin cancers can be likened to surface corrosion, 
and such superficial attacks are the easiest kind to 
detect and remedy. Again, there are the deep-lying 
forms of internal cancer which are analogous to the 
insidious type of corrosion which does its destructive 
work below the surface of a metal and gives no sign 
above that deep decay is at work and that untimely 
failure will result. But this analogy with the internal 
decay of organic materials must not be drawn too 
closely. Although a cursory examination of a metal 
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Where appearance and durability are wanted, stainless steel is often 


used because it requires no further finishing. 


with the eye may lead one to think the surface is 
perfect, a closer examination with the aid of a micro- 
scope often reveals a great many tell-tale cracks which 
indicate that a slight loosening of the surface is under 
way and that trouble below is in course of develop- 
ment. In addition to their other disadvantages, both 
cancer and corrosion place enormous and largely- 
uncompensated economic burdens on society. 

For many years metallurgists have taken a serious 
view of the general corrosion problem and of its 
ultimate effect on our economy. A number of im- 
pressive factors are now also forcing laggard industrial 
management and the general public to take an interest 
in the various methods of ‘combating corrosion that 
have long been proposed by students of this problem. 

First among these factors is the truly colossal cost 
of corrosion. Replacements, shut-downs, and the labor 
cost of new installations are estimated by experts to 
soar into billions of dollars annually. We will not 
venture to give a definite figure to represent the cost 
of this burden, which must in effect be a mere guess 
at a minimum. It is known, however, that high cost 
alone is not likely to deter many men from habitual 
patterns of behavior. We can see that in the expen- 
sive, hoary, and universally-accepted institution of 
economic war. Nevertheless, the extreme tax that 
corrosion places on our economy is impressive as a 
subsidiary impetus to action. 

Second, there is the growing certainty that corro- 
sion is rapidly depleting our supply of certain high 
grade ores. We will not venture to say how long 
present supplies will last, or to discuss the complicated 
relation of that supply to the supply of scrap. But 
here again it strikes the vulnerable pocketbook of 
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stockholders, who are already suffering from lo, 
profit margins, another severe blow in a very sensitiy 
spot. It costs more money to work poor ores, and th: 
resultant more expensive materjals make manufac 
turers, architects, and engineers increasingly reluctan: 
to design structures with exceptionally heavy safety 
factors to allow for anticipated corrosion. 

Third, there is the plain fact that we expect more 
from our metals than we used to. The extremely 
heavy duties placed upon them in new applications 
like gas turbines, jet engines, and in certain chemical 
manufacturing problems at high temperature and 
pressure bring one face-to-face with the corrosion 
problem in new and difficult ways. New products 
ot especially aggressive natures such as fluorine, and 
the continued demand for purer old products bring 
corrosion into even sharper focus. The penalty for 
neglect is direct and prompt. It is not possible in 
these new applications for the engineer to follow 
tradition in specifying materials. Often there is no 
tradition. The engineer who was content in the old 
days to ignore the service-life of the structure he de- 
signed would now be trifling with consequences of 
the most serious kind. 

Any one of these factors can probably be shown 
to have an economic basis, and while one economic 
difficulty alone may not be enough to stir men to 
action, all of them together may do so. In addition, 
during the last war many men saw for themselves 
what corrosion in bad climates swiftly does to equip- 
ment on which their lives depend. Not a few of these 
veterans will ultimately land in places where their 
influence will count. And this personal evidence of 
corrosion danger may impress them even more than 
a dollar mark with a long row of zeros after it to 
represent the annual cost of it to the community. 

Whatever the causes, there are many signs of in- 
creased realization that a united effort is needed to 
attack a phenomenon which continually strikes our 
economy so widely and so hard. One can point to 
such significant recent developments in the United 
States as the founding of the National Association of 
Corrosion Engineers and the rapid growth of this 
vigorous young society. Last year a widely-attended 
International Conference on Corrosion was held in 
Paris, similar to the international congresses regularly 
held to discuss progress in cancer research. This year 
saw the issuance of the “Corrosion Handbook” by the 
Electrochemical Society. This book of over 1200 
pages is a comprehensive cooperative effort that 
is unique in this field and one that meets a very 
special need in disseminating the information already 
available. 

This brings us to an important point, one that ts 
too often overlooked. The corrosion problem is still 
serious, but it would be a mistake to conclude from 
what ‘has been said about this seriousness that little 
or nothing has been done already. Much that is of 
the utmost value in both fundamental and applied 
research has resulted from studies undertaken by re- 
search organizations, private and governmental, and 
by certain leading manufacturers. Corrosion losses, 
great as they are, would undoubtedly be much greater 
if it were not for the efforts of these agencies during 
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the last few decades. But the subject is complex, 
much of the data are scattered or were until recently, 
and a considerable job of fundamental research and 
coordination remains to be done. 

The writer is in a position to know how much 
good work has been teak by many leading manu- 
facturers of corrosion-resistant metals. Let no cynical 
observer thoughtlessly minimize this important con- 
tribution. It is to the interest of these manufacturers 
to disseminate accurate and carefully-qualified infor- 
mation concerning the limitations as well as the 
virtues of their various products. The writer is in- 
clined to look with favor on commercial information 
that is in the direction of enlightened self-interest; 
it is a sort of commercial compound of lower free 
energy toward which sound business intelligence 
moves spontaneously. For instance, it is in the interest 
of life insurance companies to keep the premium 
payers alive, and one may therefore accept their health 
statistics and advice about longevity with considerable 
confidence. Similarly, it is in the interest of metal 
producers to keep their metals alive as long as possible 
and not to favor a short-lived installation that would 
in short order be an obvious detriment to continued 
business. 


The “Cause” of Corrosion 


There is a rather wide-spread belief among laymen 
that certain ancient metals and alloys were capable 
of miracles of corrosion resistance and that the know!l- 
edge of how to produce such materials has been lost. 
The evidence for such beliefs is generally traced to a 
number of iron pillars that have survived in thé hot 
dry rural atmosphere of India for many centuries. 
These remarkable examples of metallurgical longevity 
really do exist, but it has been shown that they rust 
promptly when exposed in a moist environment in 
England. The fact is that metallurgists have never 
known so much about corrosion and the art of pro- 
ducing resistant materials as they do today. Especially 
great strides have been made in their field during the 
last half century. 


The advance in rust-proof- 
ing materials has added 
considerably to the life of 
steel products. Here steel 
parts are being given a 
phosphate treatment. 
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One of the classic papers in this field, which has 
been reprinted a number of times because of its basic 
importance, is the one in which Dr. W. R. Whitney 
first described the corrosion of iron in generalized 
electrochemical terms. For this valuable contribution 
Dr. Whitney was the first recipient of the Willis 
Rodney Whitney Award in the Science of Corrosion 
that was established in his honor last year. by the 
National Association of Corrosion Engineers. We 
do not have space here to consider many of the very 
interesting older theories of corrosion which have 
now been discarded. In their day each of them suc- 
cessfully explained one or more of the limited phe- 
nomena studied by that particular author, and all 
had their respective, protagonists. So many factors 
associated with a metal and with its environment can 
exert a measurable influence on corrosion reactions 
that a multiplicity of hypotheses is favored. The 
theory of corrosion that has not only shown the great- 
est power of survival, but has successfully explained 
corrosion phenomena in the most general terms and 
has gone from strength to strength as additional evi- 
dence has come in from other departments of science, 
is the electrochemical theory. On this account it has 
earned almost universal acceptance by metallurgical 
scientists. There are many elements that obviously 
influence the course of corrosion reactions; notably 
oxygen in air, in water, and in acids; carbonic acid 
is apparently a basic offender in other cases; and 
sulfur is quite often destructive, especially when com- 
bined with oxygen in gases and acids. The electro- 
chemical phenomena at the bottom of such corrosion 
reactions may operate through the intervention of 
acids, colloids, peroxides, oxygen and even certain 
bacteria, but the electrochemical phenomena that take 
place when a metal enters solution is common to them 
all, and interpretation in these terms has therefore, 
in the course of time, superceded all the more limited 
theories that once were popular. 


Elementary Electrochemical Principles 


The basic principles of electrochemical corrosion 
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stated by Dr. Whitney in 1903, and greatly amplified 
by many other investigators ever since, are simple in 
themselves. The many complications of corrosion 
phenomena that exist in practice arise from the fact 
that the conditions faced in practice vary with every 
different physical and chemical requirement imposed 
by industry on metals. As iron is the most common 
structural metal, and is the one used in Dr. Whitney’s 
pioneer study, we will use this metal for our brief 
discussion of electrochemical corrosion principles; 
but it must be understood that the phenomena de- 
scribed are general for all metals. 

When placed in water or in certain other conduct- 
ing liquids, iron possesses a definite and measurable 
tendency to go into solution as ions. This is only an 
initial tendency until conditions are set up to make 
it possible for this tendency to be exercised. Metallic 
.ions are electrically positive, and if they are to con- 
tinue to dissolve without spontaneously imposing a 
finite charge on the solution, an equivalent number of 
other positive ions must be removed from the solu- 
tion. In this respect hydrogen is capable of acting 
as a metal. This actually happens. Hydrogen derived 
from decomposed water immediately plates out on 
the surface of the iron as an exceedingly thin film 
and keeps the system electrically neutral. This film 
is of the utmost importance, and under proper con- 
ditions it can be the contolling factor in stopping 
further corrosion. It often operates in two ways. It 
protects the iron from further attack by insulation, 
and also, the electrical tendency of the hydrogen film 
is to re-enter solution and oppose further corrosion. 

Any effect tending to destroy this hydrogen film 
is corrosive in its nature and this is how the real 
trouble now often begins. The hydrogen film is de- 
stroyed when it continuously bubbles off as a gas (as 
it does from an acid solution), or it may combine 
with oxygen present in the solution and thus be 
effectively removed (as it is in a well-aerated solu- 
tion). A widely-practiced application of this prin- 
ciple is the deaeration of water to reduce corrosion 
in boilers. 

Certain alloys, especially those containing chro- 
mium, become passive in the presence of any one of a 
large number of oxidizing environments and behave 
as if they were nobler than one might expect from 
their place in the electrochemical series. This gives 
them a very high degree of resistance to oxidizing 
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acids, which is believed to be due to a tight and ~ 
tective coating of oxide film, or an adsorbed , 
layer. This film is also self- -healing under many Reidic 
conditions. But for most commercial metallic ma. 
terials, solutions with a pH below about 4.3 cause 
rapid corrosion because they are strongly acidic. So. 
lutions that are strongly alkaline, with a pH above 10, 
cause mild corrosion except in the case of aluminum 
and other amphoteric metals which may be attacked 
severely by certain alkaline solutions. The presence 
of oxygen is of major importance in corrosion by 
solutions with intermediate pH values. 

To return to our original example, when iron cor- 
rodes in an aerated aqueous solution due to its solu- 
tion pressure, it is soon oxidized and precipitated as 
rust. This ordinarily permits more iron to dissolve, 
thus intensifying corrosion; but sometimes, if con- 
ditions are right, the rust will deposit as a protective 
layer on the metal and lessen corrosion. Corrosion 
is also decreased in circumstances where the supply 
of oxygen can be exhausted, as in certain sealed ap- 
paratus. 

When rusting occurs on metals exposed to the 
atmosphere, the extent of subsequent corrosion de- 
pends to a great extent on the initial surface condition 
and the character of the first layer of corrosion prod- 
ucts that is formed. Under exceptionally favorable 
conditions, as in the very ancient Indian irons men- 
tioned above, or in properly constituted alloy steels 
in more corrosive atmospheres, the initial oxide forms 
as a thin and very adherent coating which may resist 
further attack for years. 


Protective Methods 


Up until a few years ago metallurgists seriously 
considered only two methods of restraining a metal 
from its inherent tendency to revert to its common 
ore, generally an oxide, or to other compounds of 
lower free energy. One method was to coat over the 
surface so that corrosive media could not reach it; and 
the other was to depend on alloying the metal with 
large amounts of a protective film-forming constitu- 
ent. These two methods are still arnong the most 
important general protective measures, and perhaps 
they still are most fundamental; but they have in 
recent years undergone many improving develop- 
ments and have been joined by a number of new 


High strength, low alloy 

steels offer a means of 

keeping corrosion under con- 

trol in many types of equip- 

ment such as tractors and 
earth movers. 
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rechniques. Let us briefly run over the main features 
of these recent developments in corrosion control. 

There are a number of metals that possess natural 
advantages with respect to resistance against certain 
types of corrosive attack. And certain of these have 
been greatly improved in their resistance by being 
prepared in a nearly pure condition. But when a 
metal that does not possess such natural advantages 
is available in commercial quantities at an attractive 
price, it is Common practice to improve its properties 
by alloying it with other metals. This is one of the 
oldest and most effective methods of improving 
chemical and physical properties. Such benefits are 
commonly ascribed to the presence of a thin, con- 
tinuous, and protective film of metal oxide. This 
view is widely-accepted and is backed by considerable 
experimental evidence, but it is not accepted by all 
students of corrosion. Some investigators attribute 
the passivity of resistant alloys primarily to the ef- 
fects of an adsorbed film of oxygen atoms, often aug- 
mented by an oxide coating. Alloys containing chro- 
mium have also done particularly good work in 
reducing corrosion at high temperatures. Other alloy- 
ing elements that are important for this purpose are 
nickel, aluminum, cobalt and silicon. This branch of 
corrosion phenomena, t.e. at high temperatures, has 
ilso been explained by some investigators in electro- 
chemical terms. 

The principle of cathodic protection has received 
wide acceptance in recent years for the preservation 
of iron pipelines and other buried structures. It is 
one of the many practical proofs of the electro- 
chemical theory that would be difficult to explain in 
any other way. In this method the electrical current 
needed to neutralize the current which causes the 
corrosion is supplied by sacrificial anodes of light 
metals of high electrochemical equivalent or by an 
external anode connected to a suitable source of direct 
current. Once the proper amount of current necessary 
for neutralization has been established by test, the 
protection that can be afforded by this means under 
favorable circumstances is practically complete. 

Coatings of sacrificial metals in general may also 
be considered instances of cathodic protection. When 
a steel surface is galvanized it will not rust so long 
as zinc remains to be corroded. The extent of the 
protection that can be expected around a break in the 
zinc coating depends upon the size of the break and 
on the corroding medium. Owing to its position in 
the electrochemical series and its light weight, mag- 
nesium has certain natural advantages in the field 
of cathodic protection. The light metals have profited 
n increased corrosion resistance both from greater 
urity and from careful alloying. 

The addition of chromium, nickel, molybdenum, 
nanganese, silicon, columbium, tatantium and certain 
ther constituents definitely confers desirable proper- 
ies on a number of other commercial metals. The 

ainless steels are noted for their “passivity” with 
‘spect to strongly corrosive substances such as nitric 
cid and many others. Nickel has outstanding re- 
stance to caustic soda and other alkaline substances, 
nd the addition of this metal confers such virtues 
n many alloys. 
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steel castings. 


The use of paints and lacquers is so common as 
a protective measure that one is prone to overlook its 
importance. In fact, interesting speculations about 
the cost of corrosion have been based on the amount 
of paint used per year to protect iron structures. 
Organic coatings that resist alkalies are valuable for 
use in combination with cathodic protection, as al- 
kalies are produced at the cathodes in such work. 
These organic coatings are electrically insulating. The 
neutralizing current therefore flows only to a break 
in’ the coating, and this fact plays an important role 
in effective distribution of the current needed to 
protect the vulnerable areas to best advantage. 

A growing number of miscellaneous processes are 
used to diminish corrosion by changing the corrosive 
environment rather than the metal itself. Among 
them is the common practice of reducing dissolved 
oxygen in water by the use of deaerators. These ma- 
chines function by spraying the water into a vacuum 
chamber and removing the dissolved gases at mod- 
erate temperatures. This process also lowers the 
carbon dioxide content of the water, which is a 
factor of considerable importance in diminishing the 
corrosion of high pressure boilers. In low pressure 
boilers carbon dioxide can often be safely reduced 
by the addition of lime. And many other substances 
are in common use for reducing the corrosion rate 
in boilers. Inhibitors are also of importance where 
it is practical to use them. These materials are regular 
constituents of certain paint primers. 

In discussing these recent advances, we have had 
to be brief to fit the space at our disposal. We have, 
perhaps, done no more than indicate that an excellent 
beginning has been made in the fight against corro- 
sion. On the whole, it seems to the author that re- 
search in this field, although often only grudgingly 
financed as a necessary negative evil, can point to 
results that are just as valuable to society as any of 
its more positive sister sciences. 


Years of added life are given valves by making them of stainless 











1 Two pre-sheared half circles or two rectangular 18:8 stainless 
steel sheets are joined together by automatic Heliarc welding in 
preparation for spinning. 


? If rectangular sheets are used they are sheared to the proper diamete 
after welding. Before the spinning operation, the weld is ground smooi 


so as not to interfere with the forming tool. 


Large Stainless Steel Tank Heads 


Fabricated by Spinning 


A PICTORIAL STORY 


Forming stainless steel by deep drawing and 
stamping methods where large sizes or a variety of 
sizes are involved is frequently impractical because 
of high die costs. In these cases spinning often offers 
a more practical solution. One such case is the suc- 
cessful spinning of large 18:8 stainless steel tank 
heads on a production basis by the Milwaukee Metal 
Spinning Co. 

These heads or ends are used in milk storage tanks 
and range from 36 to 102 in. in dia. The stainless 
steel is of the regular Type 305, containing 18 
chromium and 8% nickel. 

Since standard widths of stainless steel sheet are 
more readily available and more easily shipped and 
handled, the blanks for spinning are made up of two 
sheets welded together by the inert gas shielded arc 
process. The weld is then ground flush so as not to 
interfere with the spinning operation. The sheets 
are sheared to size either before or after welding. 

The method of spinning differs in some ways 
from ordinary spinning operations in which the 
blank is clamped in the center and is worked from 
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the center out to the edge over a convex block. 
However, in spinning these stainless steel heads, the 
blank is clamped around its circumference. As the 
blank spins, a steel roller, mounted in a lubricating 
compound, revolves in direct contract with the metal. 
This roller, as it pushes in against the metal, moves 
from the center out to the edge of the blank, thus 
forming the head to the desired shape. An earlier 
method involved spinning by hand and required 
three men. This method is now obsolete, having been 
replaced by the roller type machine which spins 
mechanically and needs only one operator. 

After spinning, the formed head is polished to a 
high finish. Care is taken to polish the weld seam 
so as to blend it in with the adjoining surfaces. If, 
upon inspection, any slight imperfections are found, 
they are polished out. 

These stainless steel heads are most often used as 
inner liners for large storage tanks. Users of them 
report savings in cleaning and maintenance, since the 
liberal radii possible in spun heads minimizes clean- 
ing time. 


MATERIALS & METHODS 
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Spinning offers 
a versatile and 
practical method 
of forming huge 
18:8 stainless 
steel tank heads. 











3 The early method of spinning stainless steel tank heads, shown here, required three 
persons. It has been replaced by a specially designed machine which spins mechanically 
and requires only one man. 


5 4 The new method of mechanical spinning is shown here. The oversized diameter blank is clamped around its circumference. Then, as it spins 
ropidly, a highly polished tool steel roller, mounted in a compound, revolves in direct contact with the metal. Moving from the center out to 
the edge of the sheet, the tool shapes the tank head to the desired radii. 
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5 After spinning, heads are polished to a high finish. The welded seam is blended in carefully with 
adjoining metal. Following this, the heads are inspected and any minor imperfections are polished out. 














6 Stationary milk tanks with outer 
jacket showing. These are usually 
just plain steel spinnings. The stain- 
less head, with inside polished, is 
the end of the inner liner tank. 
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Control of Carbon Content 





In atmosphere heat treating of 

. steel, carbon control depends on 

proper selection of equilibrium 

conditions. The curves given 

here will aid in this selection and 
control. 











During Heat Treatment of Steel in Atmosphere Furnaces 


by W. H. HOLGROFT, Vice President and Technical Director, and 
EDWARD C. BAYER, Metallurgical Engineer, Holcroft & Co. 


furnaces is in large measure due to progressive 

study and understanding of the effect of atmos- 
phere gases on the carbon content of steel during 
heat treatment. A direct result of this study and work 
has been the accumulation of valuable data on the 
equilibrium conditions for various atmosphere com- 
positions and carbon contents. Because of this know]- 
edge, gas atmospheres are used with marked success 
in carburizing, carbo-nitriding, clean hardening, car- 
bon restoration, malleablizing, normalizing, bright an- 
nealing and other heat treat processes. This article 
outlines the basic facts of gaseous equilibrium and 
describes the use of equilibrium curves in the con- 
trol of carbon concentration. 

Furnace atmospheres are composed of a diluent or 
carrier gas to which is added a hydrocarbon gas in 
the amount required by the particular heat treat 
process. The most common carrier gas used today 
is the catalytic generator gas produced by the py- 
rolysis of a controlled air-gas mixture in an externally- 
heated retort in the presence of a suitable catalyst. 
A typical analysis of a catalytic generator gas using 
natural gas in the cracking reaction is: 0.1 to 0.3 
carbon dioxide, 20.0 carbon monoxide, 0.6 methane, 
40.0 hydrogen, 0.22 to 0.35% water vapor (dewpoint 
+10 to +20 deg. F), balance nitrogen. 

For every furnace temperature, the equilibrium 
conditions of the furnace atmosphere will vary. 
These conditions are determined by the following 
reactions: 


2 CO 2 CO. + C 

(CO)* 

(COz) (1) 
H.O + CO = He + CO» 


_. (CO) x (H20) 
~ (He) x (CO2) (2) 


Ji WIDESPREAD USE of controlled-atmosphere 


K = 
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In each reaction the equilibrium constant, K, in- 
creases with increasing temperature. 

In Figs. 1 to 5, inclusive, are plotted the percent 
carbon dioxide versus the partial pressures of the 
carbon monoxide and carbon dioxide content that are 
in equilibrium with a given carbon content of the 
steel at various temperatures. The carbon dioxide 
content referred to is the actual percent of carbon 
dioxide gas in the furnace atmosphere as determined 
by standard gas analysis. The partial pressure, in 
atmospheres, is the pressure exerted by the combined 
carbon monoxide and carbon dioxide content as 
determined by the same gas analysis—+.e., the sum of 
the percentages of these two gases. 

For each temperature, the carbon activity of satu- 
rated austenite is taken as unity (100%). For lower 
carbon concentrations, the carbon activity decreases 
as a straight-line function. Thus, if at 1500 F steel 
of 1.00% carbon (saturated austenite) has a carbon 
activity of 1, then 0.60% carbon steel will have a 
carbon activity of Oe 1, or 0.6; and K for equi- 
librium with 0.60% carbon steel at 1500 F would 
then be 8.15 x 0.6, or 4.89, where 8.15 is the con- 
stant, K, for saturated austenite at the same tem- 
perature. 


How to Use the Curves 


The accompanying curves showing the carbon mon- 
oxide-carbon dioxide equilibrium conditions are suf- 
ficiently complete for practical application to most 
carbon-control atmosphere conditions encountered in 
industry today. To determine the carburizing poten- 
tial of a furnace atmosphere, it is only necessary to 
analyze the atmosphere for carbon monoxide and 
carbon dioxide content and refer to the appropriate 
graph. For example, assume that a carburizing fur- 
nace is operating at 1600 F and that the furnace 
atmosphere analyzes 0.15% carbon dioxide and 
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TEMPERATURE 1400 F 


EQUILIBRIUM CONSTANT«2.97 
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PERCENT CARBON DIOKMIDE 


j 


Le) 
005 010 O15 020 


14.85% carbon monoxide. The partial pressure in 
this case would be 0.0015 plus 0.1485, or 0.15 at- 
mospheres. Referring to the 1600 F curve (Fig. 3), 
for a partial pressure of 0.15 atmospheres and a car- 
bon dioxide content of 0.15%, as shown at point A, 
we find the equilibrium content of the steel to be 
0.80% carbon. This means that with the furnace 
conditions stated above, the surface carbon content 
of the steel would not be higher than 0.80% carbon. 

Likewise, an atmosphere containing 0.6% carbon 
dioxide and 24.4% carbon monoxide at 1600 F 
would have a partial pressure of 0.25 atmospheres. 
This condition is represented by point B (Fig. 3); 
and the graph indicates that this atmosphere is de- 
carburizing to a 0.60% carbon steel, carburizing to 
a 0.40% carbon steel, and in equilibrium with a steel 
of about 0.55% carbon. Point C, Fig. 3, indicates a 
condition where carbon dioxide content is 0.4% 
carbon steel, carburizing to a 0.20% carbon steel and 
in equilibrium with a steel of approximately 0.30% 
carbon. A completely decarburizing condition is 
represented by point D, where the furnace atmos- 
phere analyzes 0.4% carbon dioxide and 9.6% car- 
bon monoxide, with a resulting partial pressure of 
0.10 atmospheres. 

These curves clearly show that for a hypereutectoid 
case, the carbon dioxide content of the furnace at- 
mosphere must be very low, whereas the lower surface 
carbon concentrations do not require an atmosphere 
devoid of carbon dioxide. For a given surface carbon 
concentration, the carbon dioxide content allowable 
in the furnace atmosphere is greater at lower tem- 
peratures. 

It is also true that inter-gas reactions give a higher 
carbon dioxide content at lower temperatures. For 
example, consider a sealed chamber containing a gas 
atmosphere and some solid carbon. If the chamber is 
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heated to 1700 F and held at that temperature, a state 
of equilibrium will be established between the solid 
carbon and carbon dioxide and monoxide gases; for 
the solid carbon will react with the carbon dioxide 
to form carbon monoxide until equilibrium is reached, 
according to reaction (1). If the temperature is 
dropped to 1500 F and sufficient time allowed, some 
of the carbon monoxide will break down into carbon 
and carbon dioxide until a new equilibrium condi- 
tion is reached. 

Under practical furnace conditions, for an atmos- 
phere containing 20% carbon monoxide, 40% hy- 
drogen and the balance nitrogen at 1700 F, the equi- 
librium analysis would be 0.08 carbon dioxide, 20.0 
carbon monoxide, 40 hydrogen, 0.22% water vapor 
(a dewpoint of plus 10 F) and balance nitrogen, in 
accordance with equation (2). At a reduced tem- 
perature of 1500 F with 20% carbon monoxide, the 
resulting equilibrium values for carbon dioxide and 
water vapor would be 0.48 and 0.9%, respectively. 

To control the surface carbon concentration of 
work in a carburizing furnace, it is mecessary to es- 
tablish the furnace atmosphere that will be in equi- 
librium with the required carbon concentration. The 
required data are readily obtainable from the equi- 
librium curves. 

A practical application of equilibrium data was 
made by Holcroft & Co. as far back as 1934, when 
this company built two muffle furnaces for harden- 
ing 0.60% carbon steel shafts. These shafts were 
finished before heat treatment and could not be de- 
carburized. The furnace atmosphere was produced 
by passing a mixture of gas and air through an 
externally-heated alloy retort filled with broken brick, 
and was dehydrated by refrigeration and then intro- 
duced into the furnace muffle to envelope the shafts. 
The equilibrium condition of this atmosphere was 
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These curves (Fig. 1 to 5), 
showing a wide range of 
carbon monoxide-carbon di- 
oxide equilibrium conditions, 
cover most practical appli- 
cations encountered in in- 
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such that carbon would be restored to a value of tions. For hardening, an atmosphere might be in 
.60% if the shafts happened to be decarburized equilibrium with say a 0.60% carbon steel for a 
before reaching the furnace. given temperature, but the amount of carbon added 

It should be noted that a difference in hydrogen to a 0.40% carbon steel, or removed from a 0.80% 
content will result in a variation in the dewpoint. carbon steel, would be negligible due to the time 
For two atmospheres of equal carburizing strength, factor as well as to the small amount of carbon avail- 
the one having the higher hydrogen content will have able before equilibrium would be reached. 
the higher dewpoint, as indicated by equation (2). Finally, it should also be remembered that equi- 
Therefore, a dewpoint determination must be care- librium conditions are determined by the gas inside 
fully considered in relation to the hydrogen content the furnace chamber and not by the gas entering the 
when evaluating the carburizing strength of an at- furnace. It is not necessary to introduce a zero-carbon 
mosphere. dioxide generator gas into a furnace operating at 

In gas carburizing at about 1700 F, the hydro- 1500 F, as carbon dioxide will be formed in the 
carbon addition will react with the carbon dioxide furnace in accordance with equation (1). 


in the furnace atmosphere until equilibrium is 
reached. At lower temperatures, the hydrocarbon re- 
action will be slower, and consequently a carbon 
dioxide content higher than equilibrium with satu- 





rated austenite may be obtained even with excess tT 
1.4 FUR E TEMPER ATURE © 5 
hydrocarbon present. In any case, an accurate meas- see Bee eter] 
urement of carbon monoxide and dioxide should Bement nce nangae tahini’ anef 


indicate the equilibrium surface carbon content of ' | " 
the steel. . 

To confirm this, tests were run at 1500 F with re ae 
varying carbon dioxide contents and excess hydro- 
carbon gas. Results obtained are shown in Fig. 6. 

Run No. 1 had 0.4% carbon dioxide and 18.1% 5 
carbon monoxide, and Run No. 2 had 0.7% carbon : 
dioxide and 18.5% carbon monoxide. In both cases, 
the amount of hydrocarbon gas was greater than that 
required to produce saturated austenite. Note that 
Run No. 1 shows a saturated austenite surface while | 
Run No. 2 shows a 0.60% carbon surface—both of > 
which are predictable from the equilibrium curves. 

It should be remembered that the equilibrium 
curves represent conditions which are more nearly Fig. 6—The variation in carbon level with distance 
approached in carburizing than in hardening opera- from the surface for different furnace atmospheres. 
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This new alloy should be con- 

sidered wherever electrical parts 

require high resistance combined 

with a low resistance change 
with temperature. 

















New Alloy Has Improved Electrical Resistance Properties 


has not only a higher electrical resistance, but 

also lower resistance change with temperature 
than any of the commonly accepted alloys. In addi- 
tion, this temperature effect can be regulated and 
controlled within a narrower range than is common 
in other alloys by a rather simple, short-time heat 
treatment performed by the producer. Thus, the al- 
loy wire and ribbon as supplied is suitable for djrect 
processing into the product. 

The logical application of this alloy wire is in 
wire-wound resistors, especially of the precision 
variety, where lack of sensitivity of resistance to 
temperature effects is so vitally important, whether 
the resistor is used in the laboratory instrument or 
in an electronic control for airplane flight. In the 
latter case, the extremes of temperature encountered 
are all too well known. On the other hand, the re- 
sistor manufacturer, conscious of the price he pays 
for his ohms, will welcome this alloy in preference 
to the normal copper-base alloys. Furthermore, he 
will find the increased strength over these same alloys 
will increase his manufacturing efficiency due to the 
enhanced ease of handling and potentially faster 
winding speeds. 

The new alloy, called Evanohm, is the outcome of 
research undertaken by Wilbur B. Driver Co. on 
modifications of the standard 80 nickel—20 chro- 
mium alloy. 

The nominal composition of Evanohm is 20 chro- 
mium, 75 nickel, 2.5 aluminum and 2.5% copper. 
Its electrical and physical properties are given in the 
accompanying table. It can be seen that the electrical 
properties are the equivalent of Manganin (84 cop- 
per, 12 manganese, 4% nickel), with the exception 
that the latter has a specific resistance of only 290 
ohms per cmf. Similarly, the Constantan (45 nickel, 
55% copper) type alloy suffers in comparison on 
both the resistance and thermal EMF value which is, 
of course, the source of undesirable voltages at the 
junctions with the copper-lead wires. As to the physi- 
cal properties, attention should be called not only to 
the increased strength, but also to the lower value of 
thermal expansion which indicates less distortion in, 
and movement of the wire winding. 


A NEW ALLOY HAS RECENTLY been developed that 
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The temperature coefficient curve for Evanohm is 
essentially a straight line (Fig. 1). The slope varies 
with its heat treatment and can be either positive or 
negative. This characteristic offers an improvement 
over the copper-base alloys where the curve is usually 
and necessarily peaked or “humped” at about room 
temperature so as to obtain a low value of T.C. (tem- 
perature coefficient). On careful measurement, there 
appears to be a slight concavity downward to the 
curve, but this is negligible as it amounts to perhaps 
5% of the value of the T.C. For extreme precision 
work, aging of the resistors is recommended to coun- 
teract a slight time instability and a hysteresis of the 
T.C. curve, of which a value of 0.001% has been 
observed. 

An indication of the effect and conditions of heat 
treatment is shown in Fig. 2. The heat treatment 
involves heating the alloy up to a given temperature, 
which is considerably below the annealing tempera- 
ture, and holding it there for a given time, after 
which it is cooled in air. It will be noted that there 
is a considerable increase in resistance at room tem- 
perature from the annealed to the heat treated value 
after the material has been exposed to the higher tem- 
perature of 600 C (1112 F) or more. The negative 
value of change of resistance above 600 C is a char- 
acteristic of this type of alloy. 

A typical example of the progress of the heat treat- 
ment is shown in Fig. 3, where the changes occurring 
in the resistance and T.C. are plotted against the time 
at a selected temperature. Here again the large change 
in these properties induced by the heat treatment are 
clearly indicated, and it should be noted that while 
they change rapidly initially, they very gradually re- 
cover to their original values. It is for this latter 
reason that it has always been recommended that the 
wattage dissipation of the unit be insufficient to cause 
temperatures in excess of 300 C (600 F). However, 
in special applications, advantage has been taken of 
higher operating temperatures, and it would appear 
that the life stability of the electrical properties still 
approaches infinity even at temperatures in the neigh 
borhood of 550 C (1000 F). 

Because of its higher strength, this new alloy is 
naturally stiffer, requiring higher winding tension or 
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A NEW MATERIALS PREVIEW 





more severe deformation to shape it to flat forms, 
especially in the larger gages. This same property 
enhances the use of self-supporting windings. Also, 
the high nickel-chromium alloys have always been 
noted for their poor soft-solderability, especially when 
one is confined to rosin fluxes, and Evanohm is no 
exception. However, no difficulty whatever is ex- 
perienced with the finer sizes and it is not insur- 
mountable in the heavier sizes. For the ribbons and 
wire above 0.020 in., spot-welding or brazing are 
readily adaptable, though with proper cleaning of the 
ends, even here satisfactory joints can be made with 
lead-tin solders. 

Their possible objections, based on preconceived 
ideas on aluminum-bearing nickel-chromium alloys 
as to the aluminum content, were realized in the 
development of this alloy. This led to the introduc- 
tion of copper into the cofMMposition of Evanohm, 
primarily to counteract the grain-enlarging proclivi- 
ties of aluminum additions. It is also believed to 
enhance the solderability of the alloy. 


Properties of Evanohm 





Electrical Properties 


800 ohms/cmf. 





Specific Resistance 


Temperature Coefficient of 
Resistance from —50 C to 
+-100 C -+-0.00002 ohms/ohm/C 


Thermal EMF ys. Copper 2.5 mv/C max. 
Non-Magnetic = 


Physical Properties 





Specific Gravity 8.1 gm./cc. 

Specific Heat 0.447 Watt-sec./gm./C 
0.107 gm. cal. 

Thermal Conductivity 0.152 Watts/cm/C 


Coefficient of Thermal Ex- 
0.000014/C 


pansion 
Tensile Strength at 30% 
Elongation | 90,000 psi. 
Tensile Strength at 1% | ie 
Elongation | 225,000 psi. 


Tensile Strength Increase 


with Heat Treatment 20% 
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Fig. 1—Temperature coefficient curve for Evanohm showing percent 


change of electrical resistance with temperature. 
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Fig. 2—Effect and conditions of heat treatment. Solid line represents 


heat treated condition; broken line represents annealed condition. 
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Fig. 3 —An example of changes occurring in resistance and temperature 
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coefficient at various times at a given temperature. 
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Fig. 1—This ultra, high - tre- 
quency transmitting and re- 
ceiving tube, used with radar 
equipment, has 18 brazed joints, 
many of which involve dis- 


similar metals. 


Dissimilar Metals Joined by Step Brazing Methods 


by |. S. GOODMAN, Westinghouse Electric Corp. 


RAZING OFFERS AN EFFECTIVE METHOD for 
joining dissimilar metals, especially where a 
number of separate joining operations on a 

complex assembly are involved. A typical case is 
the fabrication of electronic tubes, and particularly 
the ultra-high frequency transmitting and receiving 
tubes associated with radar equipment. 

In the manufacture of these tubes, one of a large 

class known as Magnetrons, all but one of the 18 


metal-to-metal joints are brazed, and 15 of them, 
totaling over 50 in., must be vacuum-tight. 

The metallic elements in this tube are composed 
of molybdenum, tungsten, Monel, stainless steel, 
Kovar, OFHC copper, and selenium copper. Many 
of these elements are subsequently enclosed with glass. 
Since the glass is generally applied after the braze is 
made and the tube, when completed, is treated at over 
750 F, this temperature sets a lower limit on the 





Fig. 2—Brazing steps involved in the assembly of the cathode lead. 
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brazing alloy melting points. The upper limit is set 
by the parts themselves. 

Since zinc, cadmium, lead, and similar metals have 
suficiently high vapor pressures at 750 F to deposit 
themselves in undesirable locations and to degrade the 
vacuum, such metals cannot be part of the brazing 
alloys. This, therefore, limits the metals that can be 
used for brazing to copper, silver, nickel, gold, plati- 
num, tin, indium, and their alloys. 

A further limitation is that many of the suitable 
brazing metals just mentioned form eutectic systems. 
This means, for example, that two copper parts joined 
by a 50 silver, 50% copper brazing alloy cannot sub- 
sequently be brazed to another part with another 
copper-silver alloy within the eutectic range. For this 
would result in remelting the eutectic portion of the 
first braze with a possible shift of the parts. Nor can 
any other alloy of any composition of higher melting 
point be used for the same reason. 

Other restrictions arise from the metals themselves. 
Tungsten is poorly wet by silver alloys. The use of 
silver alloys on Kovar (widely used in glass tubes 
because its coefficient of expansion matches glass) 
sometimes leads to stress-corrosion cracking similar 
to that experienced on steel. Finally, tolerances on 
many of the parts are +0.003 in. and occasionally 
=0.001 in., and concentricity tolerances on brazed 
parts are frequently +0.005 in. or better. 


Step Brazing Procedure 


All the brazing on these tubes is performed in a 
hydrogen atmosphere in order to eliminate the use 
of fluxes (and more particularly their removal) and 
to keep the parts clean to avoid subsequent cleaning 





The assembly of electronic radar 

tubes presents complex joining 

problems which are solved by a 
special brazing technique. 











operations. The brazing can be done in a conven- 
tional pusher-type or continuous belt furnace or in 
a hydrogen brazing bottle. In the hydrogen brazing 
bottle the hydrogen flows through the closed top and 
out of the open bottom. The heat for brazing is ob- 
tained by radiation from a tungsten coil heated to 
3630 F or higher. 

There are eight separate brazing operations re- 
quired on these tubes prior to the final assembly 
brazing. In order that each joint once completed is 
not melted by subsequent brazing operations, the 
technique of step brazing is used. To explain this 
technique, the step-by-step brazing procedure will be 
described in some detail. In the discussion that fol- 
lows the numbers in parenthesis refer to the num- 
bered parts in the accompanying illustrations. 

Figure 2 shows the operations involved in the 
formation of the cathode lead. Parts consisting of 
tungsten (1), Monel (2), and Kovar (3), are fur- 
nace brazed with copper which has a flow point of 
1980 F. The outer portion of copper (4) and Kovar 
(5) is furnace brazed with an alloy of 42 gold, 55 
copper and 3% silver whose flow point is 1760 F. 
The use of this gold alloy is necessary since the cop- 
per-silver alloys may cause cracking. Copper (or 
higher melting point alloys) cannot be used since 
one of the parts is copper. These sub-assemblies are 
then glassed as shown to form the cathode. 

The output lead, Figure 3, consists of a Kovar (6) 
and copper (7) subassembly brazed with the gold 
alloy mentioned in the previous paragraph, and a 
subassembly of Kovar (9) and copper and copper 
strap (8) brazed with an alloy of 85 copper, 7 silver 
and 8% tin, having a flow point of 1805 F. This 
alloy is good for higher temperature application 





Fig. 3—Assembly steps involved in the formation of the output lead. 
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Fig. 4—Assembly of the tube body prior to final assembly of the tube. 


(where copper-silver is too low) but is not as re- the threaded output (10), and a top and bottom 
liable for the outer vacuum joint as the gold alloy. copper cover (12) are brazed to the body of the tube. 
These are then glassed to form the output lead. After § The brazing alloy in this final braze is a phosphorus- 
glassing, the copper strap is flattened and brazed to copper alloy composed of 93 copper and 7% phos- 











the threaded copper part with silver-copper eutectic phorus. It has a melting point of 1295 F, the lowest 
of 72 silver, 28% copper, having a flow point of | of any of the alloys used. This final braze is per- 
1435 F. This strap braze is performed in the hydro- formed between the carbon electrodes of an electroni- 


gen brazing bottle where the tungsten coil <an be cally timed pulsation welder. The heat generated in 
made small enough to concentrate the heat on the the water cooled carbons by the passage of thousands 
braze and still permit the glass on the opposite end § of amperes is conducted into the copper parts of the 


to remain substantially below its melting point. tube between the carbons, raising these parts above 
Concurrent with these operations, the body of the 1290 F, and flowing the brazing alloy. During this 
tube is prepared. As shown (13) in Figure 4, it con- operation, hydrogen flows through the interior of the 
sists of a hobbed veined OFHC copper shell, a sele- tube, entering by one of the open glass tubulations 
nium copper tuning cavity, and several small straps. on the cathode (11, Figure 4), circulating, and leav 
These are all furnace brazed together with fine silver § ing by the other cathode. 
at 1760 F. To these are added a Monel diaphragm After this final assembly, the tube is baked at 750 
with welded Monel stud (14) by brazing with silver-  F, evacuated, and the glass tubulation tipped off to 
copper eutectic. form a vacuum device. The glass protective envelope 


In the final assembly two threaded cathodes (11), and radiator are then soft-soldered. 


Me 
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Brazing Alloys 


Although step brazing methods such as just de- 
scribed have at present met the problem of joining 
dissimilar metals without affecting previously brazed 
joints, it can be seen that the way is open for newer 
and potentially cheaper alloys and techniques to 
match the advanced design changes in electronic 
equipment and other products where similar prob- 
lems arise. 

As germanium and indium become less expensive 
and more developed, metallurgically, the number of 
alloys available to the metal-joining engineer will in- 
crease. But at present those alloys with low vapor 
pressures, mentioned in the early part of this article, 
are the only ones available. Of these, copper is by 
far the most common both because it makes excellent 
joints between ferrous components and because of its 
low cost. 

The most commonly used system is that of silver- 
copper. These alloys are free-flowing and fillet nicely, 
particularly on nonferrous alloys. However, they must 
be used with caution on ferrous parts under stress be- 
cause of the phenomenon of stress-corrosion cracking. 
Also, these alloys are a eutectic system and, accord- 
ingly, some or all of the alloy will melt at 1435 F 
berween the limits of 9 copper, 81% silver, and 8 
silver, 92% copper. 

Among the alloys used for brazing by the elec- 
tronics industry, those containing gold have been used 
with success. These alloys—those of the gold-silver, 
gold-copper, and gold-silver-copper systems—have the 
advantage of flow points between those of silver- 
copper alloys and copper. They also flow well and 
wet both ferrous and nonferrous surfaces. One weak- 
ness is the occurrence of age-hardening alloys in the 
range of 40 to 90% gold in the gold-copper system. 
Some of the alloys that have been used successfully 
are: 75 gold, 20 copper, 5% silver (1632 F melt, 
1654 flow); 58 gold, 40 copper, 2% silver (1670 
F melt, 1715 flow); 42 gold, 55 copper, 3% silver 
(1720 F melt, 1760 F flow); and 30 gold, 70% cop- 
per (1796 F melt, 1850 F flow). 

Since copper does not alloy with molybdenum and 
tungsten, it is found advantageous to add nickel to 
brazing alloys for use on such parts. Since copper and 
nickel form a simple series with complete miscibility 
in both the liquid and solid states, 10 to 30% nickel- 
copper alloys have been used with excellent results. 
Where higher operating temperatures are required, 
pure nickel (2650 F) has been used. Such joints will 
not have high tensile strengths, however, due to the 
tormation of brittle nickel-refractory eutectics. Where 
oth high temperature and high tensile are required, 

latinum (3223 F) has replaced nickel. 

Where low melting points are permissible and the 

rts are copper, alloys containing copper-phosphorus 

tectics may be used. The most common are 7 phos- 
orus, 93% copper (1305 F melt, 1382 F flow) and 
phosphorus, 80 copper, 15% silver (1186 F melt, 

00 F flow). Neither alloy is recommended on 

rous alloys due to phosphiding effects with iron. 

Although a gold-indium alloy with an operating 

nperature about 1110 F has been developed and 
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Fig. 5—A hydrogen brazing bottle is used for many of 
the brazing operations. Here the bottle is raised showing 
the tungsten coil used as the heat source. 


used, there is no inexpensive, ductile brazing alloy in 
the field of 750 F to 1300 F that may be safely used 
on vacuum devices operating up to 750 F. Yet such 
an alloy would enjoy considerable demand. Electronic 
design engineers would frequently like to braze after 
glassing. Since the softening point of glass is about 
1110 F, this sets an upper limit upon the brazing 
alloy whose lower limit (750 F) is set by the operat- 
ing temperature of the device. 

Thus far little has been said about welding other 
than its use in joining the Monel stud to Monel dia- 
phragm. Welding is a potential out to the com- 
plexities of step brazing since welds can be made on 
semi-finished assemblies without temperature effects 
on previous joints. However, too little is known con- 
cerning the technology of welding dissimilar metals 
to obtain dependable joints of large diameter which 
will be consistently vacuum tight. This is particularly 
true for combinations of ferrous and nonferrous 
metals such as copper to steel or Monel to aluminum. 
Even with similar metals, a vacuum tight weld of 
1 in. in dia. in mild steel requires over 300 kva. 
single-phase welding capacity and a 2-in. dia. weld 
over 500 kva. Nonetheless, experiments are under 
way in resistance welding, arc welding, and in- 
duction welding to accomplish heretofore “impos- 
sible” welds, and joining dissimilar materials is still 
a challenge to both the designer and metallurgist to 
cooperate to the end of producing better and more 
efficient products. 
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Cotton, carded and 
laid up in batts, is 
cut into sheets of con- 
venient size. (All 
photos courtesy Gen- 
eral Electric Co.) 


Cotton Fibers as a Gear Material 


by KENNETH ROSE, 


HE USE OF VARIOUS FIBROUS MATERIALS as rein- 

forcement in plastics, particularly in the phenolic 

resins, is a well-known means of/ obtaining im- 
proved impact resistance, and these reinforced pheno- 
lics are widely used for the fabrication of nonmetallic 
gears. Because of ready availability and ease of han- 
dling, woven cotton fibers are the most used of these 
reinforcing fillers. Cotton duck and lighter weaves 
are impregnated with the resin and laid up in piles 
for curing under pressure into the sheet material from 
which these nonmetallic gears are cut. 

Cotton fibers form the basis for gears in another 
condition also. The unwoven material, compressed 
but without addition of a binder, is widely used for 
heavy-duty purposes in which silent running is de- 
sirable. It possesses high strength, resilience far 
greater than that of steel, and good toughness. When 
used as the basic material for gears, the compressed 
sheets are machined, as would be the case with metal 
gears. Steel shrouds and steel studs are used in con- 
nection with the cotton fiber body of the gear to pro- 
vide additional rigidity. 

To produce the cotton fiber gears, bales of cotton 
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are run through a bale breaker, and the loose fibers 
are then carded in another machine to lay them 
straight and flat in batts. The cotton batts are next 
given a light dressing of mineral oil to reduce ab- 
sorption of moisture, and to aid in the subsequent 
machining. A power saw cuts the batts to a con- 
venient size for handling. The batts are then stacked 
between steel press plates and compressed under heat 
and pressure (using a hydraulic press) to compact the 
batt and develop desired mechanical properties in 
the fiber mass. 





Plain, unwoven cotton is used 
without a binder to form gears 
intended for heavy-duty pur- 
poses where quiet operation is | 

desirable. | 











MATERIALS & METHODS 











The compressed batts 

are cut into disks of 

sufficient diameter to 

serve as a rough geor 
blank. 


The batts are next cut into disks of the proper size 
tor the gears desired. The disks are piled up until 
the requisite quantity for producing the face width 
specified has been assembled. This amount is deter- 
mined by weight. 

Steel cheek plates, called shrouds, are placed at the 
top and bottom of the stack, and the whole assembly 
is placed in an hydraulic press in which a clamping 
hxture encloses it top and bottom. The press com- 
pacts the mass until a pressure of 7 to 8 tons per sq. 
in. is reached. Long bolts are then swung into slots 
in the top and bottom sections of the fixture to join 
them, and the nuts are drawn up to maintain the 
press pressure. 

The compact is removed from the press in the fix- 
ture, and taken to a drillpress where, with the pres- 
sure still maintained by the fixture bolts, holes are 
drilled through the cotton fiber and the steel shrouds, 
ising the fixture as a guide. The holes are then 
apped, and threaded studs are inserted to make the 
pressure permanent. This completes the building of 
the gear blank, and the fixture is removed. 

The blanks are turned and bored in the usual 
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manner, and the keyseat is cut. Boring is usually done 
in a lathe, with the blank roughly trued in the chuck, 
and a small drill run through first. The piece is then 
drilled to reaming size, and the reamer finishes the 
operation. A liberal supply of oil is used during the 
reaming. The blank is then pressed onto an arbor and 
turned in a lathe, using tools ground about as for mild 
steel. After the tool has moved past the first steel 
shroud, the speed of the lathe is increased to its 
maximum for the cut over the surface of the cotton. 
The speed is again changed as the tool reaches the 
second shroud. After turning the blank to the finished 
outside diameter, both steel shrouds are faced. 

A single-cutter machine is preferable to a broach 
for cutting the keyway. A broach can be used, how- 
ever, if the drag is not too great. 

The gear teeth can be cut on a hobber, milling 
machine, or shaper. Sharp cutters are an essential 
factor in obtaining good results. The difference be- 
tween the hardness of the steel shroud and the cotton 
material makes it advisable to adjust the cutter when 
leaving one material and entering another when pos- 
sible, even with a sharp cutter. The cutter should be 
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sunk 0.003 to 0.005 in. deeper in the cotton than 
when cutting steel, to allow for the greater resilience 
of the fibrous material. Speed of cutting may be in- 
creased through the cotton, if the method of cutting 
permits. 

Care should be taken to prevent steel chips being 
driven over or into the cotton body by the cutter. 
Application of a stiff wire brush to the cutter to pre- 
vent loading with steel chips will help here. 

In use, the cotton gears should alternate with 
metallic gears in the train. The metal gears are best 
made of hard, abrasion-resistant steel, with a hardness 
up to 300 Brinell. The train should be carefully 
protected from abrasive substances, as these will be- 
come imbedded in the cotton gear and cause excessive 
wear. Lubrication should be adequate also. Careful 
design and cutting of the teeth to minimize the drag 
of teeth of one material over those of another is 
an important factor in obtaining long life of the gears 
in service. Deflection of the teeth, which is consider- 
able in the case of the cotton gears, and is the chief 
factor in their quietness of operation, must be al- 
lowed for in considering tooth form. The number 
of teeth in contact should be at least 1.4, as calcu- 
lated by 


length of effective line of action 
base circular pitch 
Face width of cotton fiber gears should be wide 


enough so that mating metallic gear teeth will not 
contact the steel shrouds. 


The cotton disks are 
compressed between 
steel shrouds in a 
steel fixture. Bolts are 
drawn tight to main- 
tain pressure after re- 
moval from the press. 


A tabulation of safe working stresses for a range 
of velocities is given to assist in calculating the allow- 
able tooth load with cotton gears. Velocities here are 
those at the pitch line of the gear. 


Pitch Line Safe Working Pitch Line Safe Working 

Velocity Stress Velocity Stress 
100 6000 1900 2571 
150 5430 2000 2545 
200 5000 2100 2521 
250 4667 2200 2500 
400 4400 2300 2480 
350 4182 2400 2462 
400 4000 2500 2444 
450 3846 2600 2429 
500 3714 2700 2414 
600 3500 2800 2400 
700 3334 2900 24387 
800 4200 4000 2375 
900 4091 3100 2363 
1000 4000 4200 2353 
1100 2932 4300 2343 
1200 2857 4400 2433 
1300 2800 4500 2324 
1400 2750 3600 2316 
1500 2706 4700 2408 
1600 2667 4800 2300 
1700 2632 4900 2294 
1800 2600 4000 2286 


Pitch line velocity is given in ft. per min., and safe 
working stress in Ib. per sq. in. 
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After being perma- 
nently assembled under 
pressure by studs, the 
oil impregnated cotton 
gear blanks are turned, 
bored and cut. 


The static stress recommended for compacted cotton _ rolling mills, punch presses, textile machines, news- 
gears is 8000 psi., the same as for a good grade of _ paper presses, motor shaft pinions, machine tool drive 


cast iron when used in gearing. gear trains, etc. where their combination of good 
Compressed cotton gears have found successful ap- _— strength, great resilience, and quiet operation are 
plication in such heavy service as table roll drives in _- valued. 


Shown here are completed Fab- 
roil gears ready for service. 
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— A special feature devoted to showing how mate- 

rials are used as well as why they are used in their 

newer applications. Here you will find interesting, 

informative items and illustrations showing the 

methods by which progressive engineers are taking 

advantage of the properties of materials—both new 
and old. 











TWO-TONE PLATING Mass production has been achieved on an automotive part requiring both gold and chromium plating on a single piece 

of die cast metal, by Continental Die Casting Corp., a division of F. L. Jacobs Co. The part, a radiator ornament for a 1949 model car, look 

like a 3-piece unit, consisting of a cigar-shaped centerpiece, flanked by two wing pieces. Actually, it is a single piece zinc alloy die casting 

about 20-in. long. About 1% of the top surface is gold plated and the remainder is chromium plated. The casting is first given a copper bath 

and then a nickel coating. The masking material, a copper-nickel metal covered by a plastic coating, is then bridged across the area to be gold 

plated. With the masking material securely in place, the casting is chromium plated. The mask is removed and the casting goes to a gol¢ 
plating bath. The gold plating is protected with a baked enamel coating. 
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FAST CUTTING OF TOUGH MATERIAL 


In order to remove a hydraulic accumulator 
made of chrome nickel and cast iron from 
its power house, the General Service Division 
of the Fort Wayne Works of General Electric 
was faced with the problem of cutting a 
chrome nickel steel piston 31-in. thick and 
a 5-in. cast iron cylinder. The Service Divi- 
sion, using the Arcos Oxyarc Process, was 
able to cut these tough metals which cannot 
be easily cut by ordinary means, in record 
time. The Oxyarc Process is a method of 
cutting metals which combines a stream of 
oxygen and an electric arc, developed by 
Arcos Corp., Philadelphia, Pa. The illustra- 
tion shows the operator, using the Oxyarc 
holder, in the process of cutting the cylinder, 
and the finished cut in the insert. 





PRINTED CIRCUITS ON PLASTICS 


What is believed to be the first use of a plastic 
base for printed electric circuits is revealed 
by Telex, Inc., Minneapolis, in its new hearing 


ds. The circuit, printed in silver, is placed 


polystyrene wafers 1-11/16 in. long and 
5/32 in. wide. The use of a plastic base, 
‘her than ceramic base materials formerly 
d, provides increased lightness, flexibility, 
rability and imperviousness to humidity con- 
tons. The entire bearing aid built around 
circuit weighs only 5 oz., including bat- 
teries. 
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STAINLESS-COPPER CLAD FOOD EQUIPMENT = one 


of the first commercial applications of Rosslyn metal—stainless 
steel and copper bonded together—is in the making of food proc- 
essing and candy making machinery. The copper is sandwiched 
between layers of stainless steel and proves advantageous for cook- 
ing applications where the stainless steel provides cleanliness and 
durability, while the copper provides quick even distribution of heat. 
The Rosslyn metal is made by American Cladmetals Co., Carnegie, 
Penna. Savage Brothers Co., Chicago, fabricate. their cooking 
vessels by spinning. 
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ALUMINIZED STEEL IN SMALL METAL PARTS A recently developed aluminized steel! is being used exten- 


sively in vacuum tube parts by Sylvania Electric Products, Inc. Advantages of the material include heat-radiating 

properties 85% of the perfect black body; minimum gas evolution during tube manufacturing operations; good weld- 

ing properties. In addition, the material eliminates the possible transfer of carbon during manufacture which 

sometimes occurs with carbonized nickel-plated steel parts. The material is made by hot rolling low carbon rimming 

grade steel to 0.080 in. and then cold reducing to 0.040 in. This strip is coated with an aluminum-silicon alloy, rolled 

to 0.005 in. and annealed in hydrogen. The finished strip is ductile and has a black finish. Development of the 
material was a joint venture of Sylvania and Armco Steel Corp. 








STATIC CONDUCTING RUBBER 
The B. F. Goodrich Co. is using a 
new static conducting synthetic rub- 
ber for making gasoline hose noz- 
zles. The new material does not 
require metal reinforcing of any 
kind, either for strength or conduc- 
tive properties. Field tests indicate 
that the rubber nozzles will outlast 
metal nozzles by more than twice. 
Many other advantages are cited 
for the material in this application, 
including imperviousness to gasoline, 
oil, sunlight and cold; completely 
flexible; no marring of car finishes; 
and, faster filling. 
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Bearing Metals 


by H. R. Clauser, Associate Editor, 
MATERIALS & METHODS 


Wherever moving parts that require a sleeve bearing are 
involved, the group of materials commonly referred to 
as bearing metals must be considered. This manual 
outlines the requirements of sleeve bearing materials, 
and discusses properties and characteristics of the 
many different bearing metals. It also gives the materials 
engineer some helpful advice on selecting the proper 
bearing metal for a particular application. 


Introduction 

Requirements of Bearing Metals 
White Metal Alloys . 
Copper-Base Alloys 
Aluminum Alloys . F 
Three-Layer Composite Bearings 
Other Bearing Materials 


Selecting the Bearing Metal 





A typical group of porous metal bearings. 


Practically all engineering metals and 
alloys have at one time or other been con- 
sidered as sleeve bearing metals. And all 
have at least a few minor applications where 
their bearing characteristics are an important 
factor. However, a number of groups of 
alloys have proved especially fitted to sleeve 
bearing use, and it is only these that will 
be covered in detail in this manual. 

Another major class of bearings, the 
anti-friction type involving roller or ball 
bearing assemblies, are constructed , chiefly 
of steels and do not present the same bear- 
ing or frictional problems encountered in 
sleeve bearings. They will not be discussed 
here. 

Sleeve bearing assemblies involve three 
principal elements: a journal or shaft which 
is usually the rotating member, the bearing, 
and a very thin film of lubricant between 


Types include plain, flange, thrust and 


Chrysler Corp.) 


Introduction 


the shaft and bearing. If a perfect oil film 
could be maintained between these relatively 
moving surfaces, the problems normally 
encountered with sleeve bearings would be 
largely eliminated. However, a perfect, non- 
breakable oil film is practically impossible 
to achieve. Sleeve bearing designs must take 
this into consideration, and they attempt to 
do so by using alloys which will not fail 
under momentary metal-to-metal contact 
under the required service conditions. 

This behavior under metal-to-metal con- 
tact is therefore a major distinguishing char- 
acteristic of bearing metals. There are, of 
course, other characteristics that must be 
considered, and they will be discussed in 
some detail later. 

Finding a yardstick to measure and 
evaluate the performance of bearing metals 
is not an easy matter; there is no one test 


spherical bearings. 
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or group of tests that will completely eval 
ate bearing characteristics. Nor can & 
usual mechanical properties, such as tensit 
strength, elongation, hardness, etc. be relict 
upon. Most evaluations at present are s 
based on past experience and on actual tes 
of materials in service. Such service 
although valuable for a specific case, can ™ 
misleading if results are interpreted 10! 
general way for other applications. Ther 
fore, even service tests must be consider 
only qualitatively and for one given s¢t 
conditions. 

But in spite of the obvious limita 
field tests and of observation of 
materials in service, it is the accumulat 
of knowledge secured in this manner 
must be heavily relied upon when searchit 
for the best alloy to use in a parti 
bearing application. 
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i, discussing and judging the perform- 

of bearing materials, a number of 
inent characteristics Of properties must 
considered, and these will now be dis- 
ed in some detail before taking up the 
ials themselves. 


ring Properties 


o perform satisfactorily as a bearing, a 
al must first have certain characteristics 
‘ch concern its behavior when it bears 
or moves against another metal. An es- 
ial characteristic is wettability, or affinity 
he metal for lubricants. No metal acting 
bearing will stand up very long under 
metal-to-metal contact. For successful 
ration its surface must be able to absorb 
have formed a strong, tough oil film that 
ssily repaired when broken. 
Infortunately, this wettability is a kind 
intangible thing, and thus far attempts to 
ssure it have not been too successful. One 
mroach to it is in terms of chemical reac- 
itv. This is based on the fact that the 
al reacts chemically with ingredients in 
bricants, such as the sulfides or dissolved 
gen. Such a reaction forms an adherent 
m on the surface to prevent metal-to-metal 
ntact. According to this theory, an indi- 
ion of the affinity of a metal for lubricants 
piven by its position in the electrochemical 
ies, since position in the series indicates 
ative chemical activity. 
Even though the metal may be very recep- 
e to bearing lubricants, there is probably 
bearing application in which this oil 
» does not break down for at least very 
ief periods of time. In practice, shafts and 
brings are not perfectly smooth; projec- 
dns stick through the oil film and cause 
tal-to-metal contact. Besides, shafts and 
tings are not always perfectly rigid or 
ed precisely. Also, dirt in the lubricant, 
metal filings from shaft or bearing can 
pture the film. Finally, a great many 
rings start under load, and a short period 
metal-to-metal contact must be allowed 
until the oil film becomes effective. 
These momentary metal-to-metal contacts 
be disastrous if the metal does not have 
Mat are generally termed good bearing 
bperties. Probably more study and testing 
been devoted to these properties than 


value y others. And yet there is still much dis- 
the Mmercement over what they are and their 
sil ative importance. The best we can do is 
lied met them and explain what we believe their 
still nerally accepted meaning is. 

est When metal-to-metal contact occurs in a 
ests alized area, the heat that is created can 
1 be id to a welding or seizure of the contact- 
ni fee Surfaces. This welding can result in a 
er Meee Of the bearing being torn out, subse- 
ered bently causing scoring or galling. If the 
rol ‘ety pets progressively worse, complete 

Zure of s 


iaft and bearing can result. Or, 
nal heat can lead to melting of 
The ability of a metal to pre- 
these things from happening is 
ferred to as frictional or anti- 
foperties, anti-seizure properties, 
nce to scoring or galling. Here 
teristics will be referred to ‘as 
properties. 


e frict 
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Closely related to anti-seizure characteris- 
tics is thermal conductivity. It is generally 
accepted that bearing metals must have 
higher than average thermal conductivity, 
because it contributes to good anti-seizure 
properties. When metal-to-metal contact 
occurs, materials with high thermal con- 
ductivity carry away the heat from the local 
hot spot, and tend to dissipate it over the 
bearing surface from which it is removed by 
the oil stream. 

Another bearing characteristic usually 
considered necessary in bearing metals is 
embeddability. This refers to the ability of 
the metal to embed in itself dirt, grit, or 
filings which almost always are present in 
the oil system. In bearings lacking good 
embeddability, the foreign particles in the 
oil stream travel around in the bearing 
assembly or stick on the surface of the bear- 
ing and act like an abrasive, scoring either 
or both the shaft and bearing; or they can 
cause local overheating leading to welding 
or seizure. The mechanical properties gen- 
erally considered most closely related to 
embeddability are yield strength and hard- 
ness. Low yield strength and low hardness 
are believed to be conducive to good em- 
beddability. 

A third bearing property, termed either 
conformability or deformability, refers to 
the ability of a metal to deform slightly to 
compensate for small misalignments or ir- 
regularities in the bearing assembly. Without 
this ability, high local pressures caused by 
deflections in the assembly while the shaft 
is rotating cannot be relieved and can lead 
to seizure. A low modulus of elasticity and 
low yield strength are generally believed to 
be desirable for good conformability. A 
metal with low elastic modulus is believed 
to be able to yield elastically to local pres- 
sures and thus relieve the pressure. 

A prevalent theory is that this conform- 
ability characteristic is also important in 
taking care of dirt and grit in the bearing 
lubricant. According to this theory, which 
conflicts with the embeddability concept, 
when a foreign particle is pressed against 
the bearing, the bearing metal deforms 
elastically under the impact much like a 
rubber tire passing over a stone. When the 
particle moves on, the metal returns to its 
normal position. This elastic deformation is 
repeated until the particle is washed free 
of the bearing. 

As was mentioned previously, a great 
amount of testing has been devoted to 
evaluating thése three bearing properties. 
They are difficult to separate and pin down, 
and most tests can only give an indication 
of properties under a specific set of condi- 
tions. The variables are many and include 
speed, bearing load, kind and degree and 
cleanliness of lubrication, surface finish, and 
operating temperatures. 


Strength Properties 


Besides having good bearing characteris- 
tics,,a metal to function satisfactorily as a 
bearing must be able to carry the load 
imposed on it for some specified time under 
maximum operating conditions and tem- 
perature without permanent deformation or 


Requirements of Bearing Metals 


failure. Therefore, aside from bearing prop- 
erties, the life of a bearing is largely } wie 
mined by the strength of the bearing metal. 
There are three types of strengths which are 
usually considered in bearing studies. These 
are fatigue, compressive, and impact 
strengths. However, here again as with 
bearing properties, there is some disagree- 
ment as to their meaning and relative im- 
portance. 

The load carrying capacity of a bearing is 
calculated on the basis of its projected sur- 
face area, and bearings are usually rated 
according to this calculated unit load. This 
figure, however, is not necessarily equivalent 
to the strength required in the bearing 
material to withstand the imposed bearing 
load. The calculated unit load is usually 
quite low compared to the unit stresses 
actually encountered by the bearing metal 
in service. For in many applications when a 
bearing is in operation the total load is con- 
centrated almost entirely along a line of 
contact between the shaft and bearing metal; 
therefore, the actual unit pressure is much 
greater than the unit load calculated on the 
basis of the projected area. 





Some Important Definitions 


Anti-seizure properties—ability of 
bearing to resist welding to shaft, 
when momentary metal-to-metal 
contact occurs. Also termed re- 
sistance to scoring or galling, or 
anti-frictional properties. 


Embeddability—ability of bearing 
metal to embed in itself foreign 
matter. 


Conformability or deformability— 
ability of metal to deform elasti- 
cally to compensate for irregu- 
larities in bearing assembly. 


Load carrying capacity—maximum 
load in pounds per square inch 
that bearing can safely carry un- 
der operating conditions. It is 
calculated on basis of projected 
surface area of bearing. 


Fatigue strength—generally used to 
refer to bearing life or endurance 
of bearing under a given load and 
set of operating conditions. 


Impact strength—ability to resist per- 
manent deformation under shock 
loadings. 


Compressive strength—ability to re- 
sist permanent deformation or 
“squeezing out” under the ap- 
plied loads. 


Corrosion resistance—resistance to at- 
tack by organic acids present or 
formed in bearing lubricants at 
operating temperatures. 


Wettability 
bricants. 


affinity of metal for lu- 
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Compressive strength as such is usually to the load carrying capacity of various 
considered no problem, probably because in bearing materials. 
, most bearing designs the compressive More often, fatigue strength is used as 


strength of the metal is always much higher an indication of bearing life, because in most 
than necessary to carry the imposed load. bearing applications repeated stresses are 
However, from the standpoint of undirec- usually involved at least to some degree. 
tional loading, there is a definite upper limit The sources of these alternating stresses are 
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LIFE-HOURS 


Relation between bearing life and unit load. (Courtesy: Cleve- 
land Graphite Bronze Co.) 


Below are shown a number of microphotographs illustrating the typical bearing 
constructions. (Courtesy: Cleveland Graphite Bronze Co.) 





Conventional steel-backed babbitt. Top, 0.020- Thin babbitt overlay on steel back. Top, 
in. babbitt; bottom, steel back. 0.002- to 0.007-in. babbitt; bottom, steel 
back. 













































debatable, and have been the subject of yy 
discussion. The principal sources 
be (1) the direct load from the shaft, yy. 
is primarily compressive, but also intrody, 
secondary tensile stresses; (2) the stra 
set up by flexure of the bearing assem 
and (3) the stresses set up by imy 
alternating loads. 

The fatigue strength or fatigue life y 
bearing metal is significantly influence 
the unit load. It is well known that wig 
certain limits bearing life increases wig, 
decrease in unit load; or conversely, sho» 
expected life allows heavier bearing | 

As is generally true in considering fag 
of metals, the greater the strength o ; 
bearing metal at operating tempers 
the greater the fatigue strength. And ,; 
also true with most metals, high duc 
in the bearing metal does not necesy; 
indicate high fatigue strength. 

In general, bearing applications inv 
only small or moderate impact loads. The 
fore, impact strength is usually not a mix 
consideration except in cases where 
bearing is subject to pounding, such 4; 
encountered in rock crushing machinery, 
certain types of rolling equipment. Impg 
stresses, however, do affect fatigue life, 
it is from this standpoint that it requig 
consideration. For example, in one @ 
changing from aluminum to cast iron » 
tons resulted in additional weight on # 
bearings with an average increase in inp 
load of about 10%, which signifcay 
affected the fatigue life of the bearings 

When a bearing metal is bonded 
back-up material, bondability is ano 
consideration. The strength of the bal 
depends on a number of factors, incudisf 
the composition of the bearing metal ai 
back-up material, the joining or “tins 
agent,” if used, and the manufactung 
technique. Since the principal reason i 
bonding the bearing metal to another mal 
is to improve strength properties, bow 
ability is most often directly related to a 
inseparable from the strength and load GHB <<; 
rying capacity of the bearing. face 

Finally, in the review of factors afec, 4) 
the performance of bearing metals, we nai 
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Three-layer composite type. Top, 0.00l-® 
0.006-in. babbitt; center, leaded bront® 
copper-lead; bottom, steel back. 
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sai Bent — Min. Shaft ona Max. Fatigue Anti- meter” Yass 

Bearing Meta oom Temp. Hardness i i , 

, Brinell Brinell Binet | Copecty Psi | Fempe Fe | Strenath | Seizure | embeddability 
Tin-Base Babbitt 20-30 6-12 150 or less 800-1500 300 “3 1 1 

ts Lead-Base Babbitt 15-20 6-12 150 or less 800-1200 300 3 1 1 

1 

a Alkali Hardened Lead 22-26 11-17 200-250 1200-1500 500 3 1 1 

$ With Cadmium Base 30-40 15 200-250 1500-2000 500 3 1 1 

3 . Copper-Lead 20-30 20-23 300 1500-2500 350 2 2 2 | 
Tin Bronze 60-80 60-70 350-400 Above 4000 500-4 1 3 3 
Lead Bronze 40-70 40-60 300 3000-4500 450-500 1 3 3 
Phosphor Bronze 75-100+ 65-100 400 Above 4000 500+ 1 3 3 
Aluminum Alloy 45-50 40-45 300 Above 4000 225-300 2 2 3 
Silver (Overplated) 25 25 300 Above 4000 500+ 1 2 3 

5. 
Copper-Nickel Matrix 10 7 150 or less 2000 350 2 1 2 

ch 2 A T-Metal and Plated ; 230 Above 4000 | 225-300 2 1 2 

ch 4 

ne. IIB Grid Type ites ca 160-225 | Above 4000 | 225-300 2 1 2 

pa the same 

life, Thin Babbitt Overlay 150 or less 2000 300 2 1 2 

requis (0.002-0.007 In.) as the 

ne we 

wal ni Conventional Babbitt babbitts 150 or less 1500 300 2 1 2 

on the Overlays (0.020 in.) 

fio This is an arbitrary scale with 1 being the highest rating. 

ings. 

ed 0 

anot 

re bo 

acludi 

etal WMMRnsider corrosion resistance. For successful the metal and accelerate fatigue failure. peratures. However, there is some reason 

a eration a bearing metal must resist at- Thus far the effect of temperature on the to believe that conformability and embed- 
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k from lubricants likely to be used in the 
pring assembly. Some of these lubricating 
s oxidize to organic acids at temperatures 
ove 200 F and attack some metals. Cor- 
sion of the bearing surface can result in 
cessive wear, or in roughening of the 
tiace leading to seizure and scoring. It 
also change the surface properties of 


pper-lead on steel back. Top, copper-lead; 
bottom, steel back. 


performance of bearing metals has been 
touched on only briefly. Practically all bear- 
ings operate at above room temperatures: 
oil sump temperatures in automobiles go as 
high as 300 F; aircraft bearing temperatures 
reach at least 275 F. In general, the bearing 
and strength properties, and corrosion resis- 
tance are affected adversely by rising tem- 





Silver bearing with overlay. Top, 0.0004- to 
0.0010-in. plated lead; center, silver layer; 
bottom, steel back. 


dability are improved somewhat. It is evi- 
dent then that the properties of bearing 
metals at these higher temperatures are more 
important than their room temperature 
properties. Therefore, in evaluating bearing 
metals it is important to consider all the 
properties of the highest operating tempera- 


ture. 





Aluminum alloy bearing, solid construction. 
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The Babbitts 


The group of alloys, commonly known as 
babbitts, are perhaps the best known of all 
bearing metals. They include a large num- 
ber of types and compositions, and appear 
in many different bearing forms. In dis- 
cussing them, the properties and character- 
istics of the alloys themselves will be 
described first; after this the various types 
and forms in which they are used as bearings 
will be taken up. 

Tin-Base Babbitts—Tin-base babbitts in 
general contain 80 to 90% tin, alloyed 
with antimony and copper. Typical com- 
positions range from 80 tin, 12 antimony 
and 7% copper to 92 tin, 4 antimony and 
4% copper. Where conditions permit, lead 
is sometimes added to produce a cheaper 
alloy. However, lead lowers the strength 
at temperatures around 360 F due to the 
formation of a tin-lead eutectic. 

The alloying elements, antimony and 
copper, are added to increase hardness, since 
tin alone has a hardness of only 7 Bhn. 
The structure resulting from this alloying 
is that of hard crystals in a softer matrix. 
The hard crystals are chiefly copper-tin 
needles and antimony-tin cuboids. The 
matrix consists basically of copper-tin and 
tin eutectics. The hard crystals contribute 


White Metal Alloys 


chiefly to the strength and raise the hard- 
ness of the alloys to about 32 Bhn. 

Tin-base babbitts have excellent bearing 
properties, but they have low fatigue 
strength and fall off in strength at elevated 
temperatures. A brief listing of their favor- 
able characteristics follows: (1) good wet- 
tability with lubricants, (2) high corrosion 
resistance in most oils at operating tempera- 
tures, (3) high embeddability and con- 
formability, and (4) work well against soft 
shafts. 

Lead-Base Babbitts— Lead-base babbitts 
contain 75 to 90% lead, the remainder 
antimony and tin plus, in some cases, small 
amounts of arsenic, bismuth, copper, nickel 
or silver. Typical compositions range from 
75 lead, 15 antimony, 10% tin to 90 lead, 
10% antimony. Lead alone, having a hard- 
ness of only 4 Bhn., is too soft for bearing 
applications, so the antimony and tin are 
added to increase hardness and strength. 
These properties are improved with anti- 
mony additions up to around 15 to 18%; 
beyond this amount the alloy tends to be- 
come brittle. Tin can be added up to around 
10%; above this, tin seems to offer no 
decided advantage. With additions of these 
two metals, hardnesses close to 30 Bhn. are 
possible. 

The structure of lead-base babbitts con- 


These represent some of the 
various forms of steel 
backed aluminum bearings 
(Courtesy: Al-Fin Corp 


taining antimony and tin consists of batt 
brittle antimony crystals, or tin-antimo 
crystals, or a combination of both ina wt 
antimony-lead eutectic matrix. 

Arsenic in amounts up to about 
frequently added to promote hardness i 
strength at operating temperatures. IW 
typical compositions are: 3 arsenic, |2 at 
mony, 1% tin, the balance lead; ani! 
arsenic, 15 antimony, 1% tin, the bala 
lead. Fatigue tests on alloys of this 
have shown them to be better than oui 
lead-base babbitts and some tin-base 
bitts in this respect. . 

Additions of nickel’ up to 1% or silt 
between 214 and 5% also improved strenw® 
and hardness properties at elevated 
peratures. Copper up to 2 or 3% incre 
hardness. Bismuth is often present in si# 
amounts, but appears to add little to & 
properties, and if present in appreciy 
quantities, adversely affects hardness ™ 
strength at elevated temperatures. —_ 

The differences in performance Detwe 
tin- and lead-base babbitts are ni 
cut as they used to be. Forme: 
alloys were always rated somew 
lead-base babbitts. However, wit 
velopment of lead-base babbitts 
arsenic, or other elements such a 
silver, the service characteristics o! 
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have come to be quite similar. Also, 
> Me . ° 
use of thinner layers of bearing babbitts 
steel or bronze backs has improved the 
sition of lead-base alloys. ak 
To brieflly compare the characteristics 
both: Jead babbitts containing arsenic 
.; equivalent alloying elements) have 
sher strength than tin-base, with the two 
proaching each other at elevated tem- 
ratures; tin-base babbitts are less suscepti- 
- to corrosion; both have about the same 
yring properties; finally, at present lead- 
» babbitts are lower in price. 
Graphitized Lead-Base—Another lead- 
se bearing material reported to equal tin- 
» babbitts in performance is known as 
aphitized lead. It is composed of lead 
ntaining 10% tin and hardened with 
pper, antimony, arsenic and cadmium. 
addition, it contains 0.02 to 0.04% of 
phite by weight. During its manufacture 
phite is added to the molten metal by 
special process which produces a perfect 
ixture and a homogeneous distribution 
the graphite throughout the metal. Upon 
peated remelting the constituents do not 
gregate and the gtaphite remains in col- 
jdal suspension. 
This material has a room temperature 
srdness of 27 Bhn. and at 212 F a hard- 
ss of 13.0 Bhn. Its bearing and strength 
operties are comparable to other lead- 
se babbitts with the graphite in the 
loy as an additional lubricant to be con- 
dered as a safety margin in cases where 
il lubrication runs low. In corrosion re- 
stance it is also equal to other lead-base 
pbbitts. 
In general, graphitized lead is suitable 
br any applications within the range of 
he babbitt metals, and where the bearing 
apes are cast. It is not used in conjunction 
ith steel backs. Typical uses are: loco- 
otive journal bearings, rolling mill bear- 
bes and elevator shaft bearings. 
Types and Characteristics—The babbitts 
$a class are generally considered as the best 
ating material when used within their 
bad capacity range. They have excellent 
nbeddability, conformability and  anti- 
zure properties. They are suitable against 
tactically any hardness of steel shaft, al- 
ough as shaft hardness increases wear or 
anger of seizure decreases. Their cost com- 
bres favorably with other bearing metals, 
cept perhaps bronze. And with proper 
ecautions their corrosion resistance is satis- 
ctory. But they are limited to unit loads 
about 1000 psi., unless used with a back- 
Pp material, and to operating temperatures 
t about 300 or 325 F. 
In their simplest form babbitt bearings 
fe cast solid either as full or half bearings 
d bolted directly into the bearing housing. 
ey often run over l-in. thick, depending 
n the application. In this type, mechanical 
ading involving dovetails or grooves is 
sed to anchor the bearing alloy to the hous- 
8. Solid babbite beatings are now limited 
/ US€ tO non-precision applications for 
placement in older equipment and in 
(ge Massive machinery. 
Ye Precision type sleeve bearings, with 
a manual is mostly concerned, 
obits are seldom used alone, but are 
placed on a back-up material of 
ronze, to imcrease their strength 
Steel is most widely used for 
ks. Bronze is also used, particu- 
minum housings, because its co- 
expansion is closer to aluminum 
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than is steel. However, bronze backs are 
more expensive than steel; also babbitt-to- 
bronze makes a more brittle bond than 
babbitt-to-steel. 

In what might be called the conventional 
type of precision babbitt bearing, the thick- 
ness of the babbitt bearing alloy runs 
around 0.020 in. In thin overlay types, 
babbitt thickness ranges from about 0.002 
to 0.007 in. Within this range decided im- 
provement in strength is realized over 
thicker babbitt linings. Thus, conventional 
steel-backed babbitt bearings (0.020 in.) 
are generally rated as having a load capacity 
of up to about 1500 psi., while thin babbitt 
linings (0.002 to 0.007 in.) are rated at 
around 2000 psi. This improvement in 
strength also means longer bearing life for 
a specific bearing load. In some cases 
bearing life has been doubled by reducing 
the bearing layer thickness from 0.020 in. 
to 0.005 in. 

Tests have been conducted to determine 
the effect of thickness of babbitt bearing 
alloys on bearing life. One set of tests was 


conducted under laboratory conditions with. 


a mean calculated load of 2000 psi. and the 
results were substantiated in the field. It 
was found that in the range from 0.014 to 
0.032 in. lining thickness had no effect on 
bearing life. But in the range from 0.005 
to 0.014 in., wear life was increased from 
50 hr. to over 150 hr. at a thickness of 
0.005 in. 

However, while strength characteristics 
are raised with thinner linings, con- 
formability and embeddability are usually 
lowered. Therefore, more accurate assembly 
is required than with thicker linings. Several 
relatively new types of bearings have been 
developed which reduce this disadvantage. 
One of these makes use of an intermediate 
layer of good bearing properties between 
the steel and babbitt; another has an inter- 
mediate layer of sintered metal powder; and 
another is a grid type. These will be dis- 
cussed later. 


Alkali-Hardened Lead 


The alloys in this group are composed of 
95 to 98% lead, alloyed with calcium, tin 
and mercury, amd are sometimes classed 
under babbitts. Their structure, similar to 
babbitts, consists of hard particles in a softer 
matrix; their mechanical properties at room 


Main bearing scored by 
foreign particles. “A” 
indicates scoring by 
large chips dragged 
around by rotating 
shaft; “BY indicates 
“wandering” scores by 
smaller particles. (Cour- 
tesy: Federal-Mogu! 
Corp.) 





temperature are of the same order as tin- 
base babbitts. The most common alloy of the 
group is called “Satco”; it contains about 
2 tin, 0.50 to 0.75% calcium and traces of 
aluminum, and sometimes mercury and 
other metals. It has been used in railroad 
bearings and in many slow speed diesel 
engines. It is generally considered to more 
closely approach the performance of tin-base 
babbitts than do the lead-base alloys. The 
upper limit of temperature at which it can 
operate satisfactorily is about 500 F as com- 

ed to around 300 F for tin- and lead- 

babbitts. 

Alkali-hardened lead, however, is con- 
siderably less corrosion resistant than bab- 
bitts, and this limits its use to low-tempera- 
ture applications if corrosive lubricants are 
used. Another short-coming is the difficulty 
involved in controlling the easily oxidized 
alkali elements during manufacture. 


Cadmium-Base Alloys 


Like hardened lead alloys, cadmium-base 
bearing alloys are occasionally grouped 
under babbitts because of their many simi- 
larities in structure and properties. Cad- 
mium-base alloys commonly designated for 
bearing use have about 989% cadmium, al- 
loyed with 1 to 1.5% nickel, or 0.40 to 
0.75 copper and 0.50 to 2.00% silver. They 
are at least equal to babbitts in bearing 
properties and surpass them in hardness and 
strength characteristics. At room tempera- 
ture their hardness runs around 35 Bhn. 
and at 300 F around 15 Bhn. Since cadmium 
alloys do not start to melt until about 600 
F, the temperature range in which they can 
operate successfully is greater than with 
babbitts. 

Their biggest advantage over babbitts is 
higher fatigue strength at elevated tempera- 
tures. However, they are very susceptible 
to corrosion by bearing lubricants. There- 
fore, there must be careful selection of lubri- 
cant. To get around this low corrosion re- 
sistance, cadmium alloys can be plated with 
indium, after which the bearing is heat 
treated to diffuse the indium into the sur- 
face. But this increases considerably the cost 
of an already expensive bearing. Despite 
their excellent properties, cadmium-base 


alloys are now seldom used. Cadmium is a 
critical and very scarce metal, making it 
both hard to get and prohibitive in price. 
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This group of bearing metals, like the 
white metals, includes a large number of 
types and compositions. range from 
the comparatively soft copper-lead materials 
to very hard tin-bronze compositions. As 
tree rechiss: Bed cpm rated lowest in 
bearing qualities, but are among the highest 
in strength and load carrying capacity. 
Therefore, except for copper-lead types, 
which approach the babbitts in properties, 
copper-base bearing metals are useful for 
eae load applications, at relatively low 
S Ss. 


Copper-Lead 


There are two types of copper-lead bear- 
ings. In both cases the copper-lead bearing 
material is placed on either a steel or bronze 
backing. The difference between the two 
lies in their metallographic structure and 
method of application to the back-up strip; 
this, in turn, influences the properties of 
the resulting product. 

Cast Copper-Lead—The older of the two 
types is a mixture of copper and lead. The 
copper is present as a sponge-like structure 
and the spaces are filled with lead. Com- 
position of the mixture runs about 70 cop- 
per and maximum of 30% lead. As lead 
content increases, segregation increases, and 
sometimes silver up to 5 or 6% is added 
to reduce this tendency. For a given com- 
position, the structure may vary considerably 
in coarseness and uniformity, and this di- 
rectly influences the bearing properties. 
Mixtures containing up to 24% lead are 
usually overplated with a 0.001-in. lead-tin 
layer. Those having around 30% lead may 
or may not be overplated. 

Bearings of this material are prepared 
by casting the copper-lead mixture onto a 
back-up strip, if thickness of bearing lining 
does not exceed about 0.020 in. For heavier 
thicknesses the bearing is cast to shape. 

Cast copper-lead bearings (not over- 
plated) are rated close to the steel-backed 
babbitts. Their room temperature hardness, 
load carrying capacity and bearing properties 
are about the same as the babbitts. At 300 
F the hardness, however, runs considerably 
higher, being about 20 Bhn. If about 1% 
tin is added, the hardness at 300 F rises to 
about 30 Bhn. In fatigue strength, cast 
copper-lead is rated above the babbitts. 

In general, cast copper-lead is considered 
a good, long-wearing bearing metal where 
good bearing conditions are present and 
proper bearing design is used. But for suc- 
cessful performance it requires accurate 
fitting, hardened shafts of about 300 Bhn., 
good oil clearances, reliable lubrication, and 
non-corrosive oils. 

Sintered Copper-Lead — To overcome 
some of the recognized disadvantages of 
cast copper-lead bearings, a sintered metal 
powder type has been developed. The cop- 
per and lead is produced in what is con- 
sidered an alloy powder form. This powder 
is spread by a continuous process on a steel 
strip and then sintered. The result is a bear- 
ing material with a randomly oriented 
structure of a copper-lead alloy. The lead 
content is not limited because there is no 
danger of segregation. It is normally be- 
tween 25 and 40%. 

The greater range of lead contents pos- 





Copper-Base Alloys 


sible and its alloy type structure makes 
sintered copper-lead more versatile than the 
cast type. By warins the lead content bear- 
ings for shafts of anv hardness can be pro- 
duced. Greater bearing layer thicknesses by 
the continuous strip process are possible, 
and the bearing alloy can be placed on both 
sides of the steel back-up strip if desirable. 
Ductility, which is low in the cast , is 
greatly improved so that bearings of 

any size can be formed without cracking 
the copper-lead lining. 

Finally, corrosion resistance and fatigue 
strength may be considerably improved. In 
contact with corrosive lubricants, the 
(being present as isolated lakes in the cop- 
per matrix) is preferentially susceptible to 
attack in areas only near the surface In 
the cast type, usually containing lead as 
continuous channels from bond to bearing 
surface, corrosion of the lead breaks down 
the lining structure more readily. Further- 
more, the randomly oriented but uniform 
structure prevents premature breakdown in 
fatigue experienced by improper lead dis- 
tribution occasionally found in linings of 
the cast type. Sintered copper-lead linings 
are somewhat softer after the lining is 
applied. However, forming and broaching 
operations produce a hardness generally 
comparable to the cast strip and cast tube 
type linings. 


Bearing Bronzes 


Bronze bearings were first composed ex- 
clusively of hard copper-tin compositions. 
Present day bearing bronzes more often 
than not contain some lead. Lead content 
may vary from 0 to as high as 30%. Varia- 
tion in lead and tin content as well as small 
additions of other elements such as zinc, 
nickel and phosphorus, provides alloys 
with a wide range of bearing and strength 
properties. Thus, tin bronzes with little or 
no lead have high hardness and strength, 
but have lower bearing properties than the 
leaded bronzes. Leaded bronzes, in turn, are 
softer and of relatively low strength. Be- 
tween the two extremes of tin and lead con- 
tent there are a vast number of intermediate 
alloys whose characteristics and properties 
frequently overlap, and so it is difficult to 
make clear-cut comparisons. In many cases 
the properties are influenced more by the 
fabricated form and method of manufacture 
than by the composition. 

The metallurgical structure of bearing 
bronzes is quite complex but does not de- 
pend entirely upon composition; other fac- 
tors such as rate of cooling when cast may 
also influence the structure. The generally 
desired structure is one in which the copper 
and tin are alloyed to provide a hard delta 
eutectoid phase supported in a softer matrix 
of alpha crystals; the lead additions are dis- 
tributed unalloyed throughout the structure. 
Thus, the harder constituents of the copper- 
tin alloy support the load, while lead lends 
plasticity to give the bearing more conform- 
ability and anti-seizure properties. 

As a class, bearing bronzes are usually 
considered to be among the highest in 
fatigue strength and load carrying capacity 
under good service conditions of shaft 
alignment and reliable lubrication. Their 
range of use includes relatively small bush- 


ings for motors and small mac 
well as large bearings for such thing 
cantilever bridges. 

Tin Bronzes—Tin bronzes are essen;:,) 
copper-tin-zinc alloys with up to about 204 
tin. A few percent of ni OF UP to 10g 

is sometimes present. Those y, 
peogncelly no lead have room temperan, 

dnesses from about 60 to 80 Bhn,, y;,; 
those with lead can go as low as 50 Bh, 
High tin bronzes have high 
properties; they are rigid under load 4) 
are used for carrying heavy loads at mode, 
ate speed. Since their bearing properties i 
low, they require accurate shaft alignm 
reliable lubrication, and a minimum ¢, 
hardness of 300 to 400 Bhn., depend, 
on the hardness of the bearing. Tin bron 
will carry unit loads up to 5000 psi. a 
higher. 

Leaded Bronzes—Leaded bronzes |yy 
relatively low tin contents, up to 10%, x 
lead percentages running up to around 30%, 
bs are softer than tin bronzes, ranging i 
hardness from 40 to almost 70 Bhn 
room temperature, and therefore do y 
have as high strength properties. Their |: 
cafrying capacity is also lower, being sy 
where from 4000 to 5000 psi. 

As temperature rises, leaded bronzes |og 
strength more rapidly than tin bronzes, dy 
to weakening of the lead between the co 

f-tin grains. However, there are lead 

ronzes available in which a deliberate ¢. 
fort is made to have the lead appear withis 
the copper-tin boundaries. The strength ¢ 
such leaded bronzes is reported to fall ¢ 
less rapidly than other lead bronzes. 

Although the minimum shaft hardness « 
which leaded bronzes can operate runs le 
tween 200 and 230 Bhn., depending on t 
lead content, a minimum of 500 Bho i 
preferred. Lead-bronze alloys in general wi 
not operate satisfactorily at temperatut 
above 450 to 500 F. At these temperatus 
the lead constituent tends to bleed fr 
the alloy. 

The relative high lead content mais 
leaded bronzes somewhat plastic in natut 
and, therefore, they do not require a5 © 
curate shaft alignment as the tin bros 
In anti-seizure and embeddability proper 
they are also rated above tin bronzes. 

Leaded bronzes with higher lead contest 
are susceptible to corrosion from dilit 
organic acids that result from the deterio# 
tion of some bearing lubricants. Howert 
small additions of nickel or of nickel 
silver modifies this limitation. 

Phosphor Bronze—These bronze alls 
are similar in composition to tin bronx 
except that they are deoxidized with phe 
phorus. Phosphorus content can fo © 
around 1%. Their use is confined to a sm 
field of applications where extremely he 
loads at low speeds are encountered. 
cause of their high hardness, which ' fe 
quently over 100 Bhn., a fully hardeatt 
shaft very accurately aligned must be us 
also, lubrication must be ample and reliable 
Because of these limitations phosphor brow 
is confined to very heavy load applicati 
where no other material can do the )° ', 

Types and Forms of Bronze Bearings—* 
was mentioned previously, bearing brow 
are used in a variety of forms and are fa" 
cated into bearings by a number of dilt 
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nt _methods which influence significantly 
eir service performance. Solid full bear- 
gs ate produced either by sand casting, 
manent mold casting or centrifugal cast- 
ng methods. Centrifugally cast bronze bear- 
sos have higher strength properties while 
| maintaining bearing properties com- 
arable to those found in sand cast and 
manent mold cast bushings. 

Where large quantities of small size 
vrings are required, solid thin walled 
ronze bearings are produced from sheet 
ock by a series of stamping and forming 
perations. They are lower priced, and have 
s good properties as many cast bronzes. 
ast and sheet metal type bronze bearings 
nn be graphited when they are to be used 
, locations that are inaccessible for lubri- 
ation. In this type of bearing, the bronze 
loy is grooved or indented and graphite 
nserted in the spaces under heavy pressure. 
Steel-backed bronze bearings are pro- 
uced in much the same way as sintered 
ppper-lead bearings described earlier. Bear- 
ng bronze in powder form is placed on con- 
quous strip steel and sintered in an at- 
nosphere furnace; it is then cut and formed 
nto the desired bearing shapes. In this 
orm the bronze bearing material is ductile 
d allows the bearings to be used where 
appreciable amount of shock or pounding 
s encountered. Leaded bronze compositions 
ith some tin are generally used; a typical 
mposition is 80 copper, 10 lead, 10% tin. 
hese powder metal bronze bearings can 
so be graphited. Graphite powder is mixed 
yith the bronze powder prior to bonding 
p the steel strip. 






























In recent years aluminum alloys have re- 
ived wide attention as bearing metals both 
mn this country and abroad, and many dif- 
tent compositions have been proposed. At 
present there are three major alloys in use. 
¢ nominal composition of one is: 6.5 tin, 
nickel, 1% copper, the balance aluminum. 
the composition of another is: 6.5 tin, 2.5 
llicon, 1 copper, 0.5% nickel, the balance 
uminum. And a third alloy is composed 
ut 4% each of silicon and cadmium, with 
he balance aluminum. The structure of 
ese alloys consists of a matrix of alumi- 
um throughout which is dispersed undis- 
olved constituents. Since their properties 
ina characteristics are sufficiently alike, all 
hree alloys can be considered together. 
The anti-seizure properties of aluminum 
aring alloys are generally considered to 
~ fe about equal to babbitts; in embeddabil- 
y they are about cqual to copper-leads. 
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is fe he alloys have excellent corrosion resistance 
wes g . } 2 . . - 

dene Bainst the organic acids which are formed 

-~ in the decomposition of lubricating oils. 


ete have proved equal to silver and 
oo superior to tin babbitt and cop- 
aoe Ty. ; Duca > 

T-iead. Pure aluminum has good thermal 
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‘ob wer : » and even though it is reduced 
sMompares § y the alloying elements, it still 
fo MEMRerials e ‘avorably with other bearing ma- 
, fabtt Alum; pt silver and grid type bearings. 


fhe 1um-beari 0g- 
dif MEMBized dices ing alloys have two recog 


“isadvantages. One of these is a high 
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For optimum bearing per- 
formance, production is 
carefully controlled. Here 
is an outfit for determin- 
ing specific gravity of 
porous bearings to insure 
uniformity of strength and 
porosity. (Courtesy: Bound 
Brook Oil-Less Bearing 
Co.) 


Aluminum Alloys 


coefficient of expansion as compared to steel, 
and the other is low fatigue strength. The 
high coefficient of expansion introduces the 
factor of mechanical stability which is 
usually not a serious consideration with 
other bearing materials. When ‘solid alu- 
minum bearings are installed in cast iron 
or steel housings, this high coefficient of 
expansion results in thermal compressive 
strains being set up which are added to the 
strains imposed by the bearing load. There- 
fore, compressive strength is an important 
consideration and it must be high enough 
to resist deformation caused by these addi- 
tive factors. 

The present fatigue strength of aluminum- 
bearing alloys could probably be improved 
by more alloy additions, but, unfortunately, 
the anti-seizure properties would be seri- 
ously impaired. Therefore, the approach 
has been to bond a thin layer of the bearing 
alloy on a heavier steel backing. By doing 
this the fatigue strength is considerably im- 
proved and the coefficient of expansion 
problem is eliminated. At the same time the 
bearing properties remain essentially the 
same. 

Two methods are used in fabricating 
steel-backed aluminum bearings. In one of 
these the aluminum alloy is cast on the spe- 
cially prepared inside surface of steel tubes. 
If desired the outside can also be covered. 
These shells are then machined and used as 





rounds or split for the manufacture of bear- 
ing halfs. In the other method, the alumi- 
num-bearing alloy is bonded to the steel in 
strip form and then formed from the flat 
stock by usual forming methods. With this 
method, either one or both sides can also be 
covered by the bearing material. 

Solid aluminum bearings despite the limi- 
tations already mentioned are finding use 
in heavy duty applications such as automo- 
tive and aircraft engines. With proper de- 
sign they have provided a service life of sev- 
eral thousand hours at loads up to 4000 psi.; 
in some cases satisfactory performance has 
been recorded for loads up to 6000 psi. At 
lower loads, 2000 to 3000 psi., they have 
had longer life than babbitt, copper-lead, 
and cadmium-lined bearings. For successful 
operation, however, solid aluminum bear- 
ings should have high running clearances, 
reliable and clean oil supply, and hardened 
shafts. In general, they are not satisfactory 
at operating temperatures above 225 to 
250 F. 

Steel-backed aluminum bearings have 
proved to be particularly applicable in in- 
stallations requiring thin wall bearings, and 
also where bearing temperatures are too 
high and would cause solid aluminum bear- 
ings to exceed their yield strength. The 
fatigue strength and general bearing per- 
formance of the steel-backed type closely 
approaches silver bearings. 
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Three-Layer Composite Bearings 


It was pointed out previously in the dis- 
cussion of backed babbit bearings that al- 
though strength properties increase with de- 
creasing thickness of the bearing layer, there 
is a limit to which this thickness can be 
reduced because of the consequent lower- 
ing in conformability and embeddability. 
Several types of bearings have been devel- 
oped in recent years to overcome this limi- 
tation and to allow a further reduction in 
the thickness of babbitt overlays. All of 
them involve (1) a steel or bronze back- 
ing, (2) an intermediate layer to provide 
additional strength and improved bearing 
properties, and (3) a very thin overlay of 


babbirt. 
Copper-Nickel Matrix Type 
This type has a steel-back an 2» high 


lead-base babbitt bearing overlay supported 
by and bonded to a porous (or sponge-like 


metallic intermediate layer. The bearing 
overlay is an alloy containing 4 tin, 3 anti 
mony and 93% lead. Its thickness is held 


to between 0.0005 and 0.003 in. The inter- 
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mediate supporting layer or “matrix” is a 
copper-nickel alloy, and the steel backing is 
SAE 1010 steel. 

The bearing material is produced by a 
continuous strip process. A mixture of 
60% copper powder and 40% nickel pow- 
der, by weight, is deposited on the steel 
strip and passed through a sintering furnace. 
The copper alloys with the nickel and brazes 
to the steel strip. The strip then passes 
through a special vacuum casting machine 
where babbitt is cast on the matrix and 
penetrates into the pores. 

There are several functions performed by 
the copper-nickel intermediate layer. It pro- 
vides increased bonding area for the bab- 
bitt as well as both a mechanical and metal- 
lurgical bond, thus improving the fatigue 
strength of the bearing. It acts as a support 
ror the Dabpbitt and improves the conforma- 
bility and embeddability characteristics. An 
other advantage claimed for this type beat 
ing is that it permits the use of a more 
luctile babbitt, which results in greater 
fatigue strength 

Under normal conditions the load carry- 
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Most thin backed bearings 

are made by a continuous In | 

production line process, 5 oe 

such as shown here. (Cour ’ iy 

tesy: Cleveland Graphite 
Bronze Co.) 


ing capacity is around 2000 psi., or 200m... 
a 15 to 20% imcrease over convention with 
lead-base babbitt bearings. The matets 
is corrosion resistant to normal acid cond 
tions arising from oxidation of bearilf 
lubricants. These bearings are being us 
in automotive connecting rods and mill 
bearings, and in full-round split-type 
ings for camshaft bearings. 


Tri-Metal and Plated Types 


These bearings can have eithe 
bronze back, but steel is by far 
widely used. The intermediate laye: 
a copper-lead composition orf a 
bronze, and is usually about 0.01 : 
This middle layer is machined 
bearing tolerance in preparation ! 
cision overlay. The overlay is a { 
position which is plated or cast t 
of as thin as 0.002 in. or less B great 

A typical composition for the 
layer is 80 copper, 10 tin, 10 B bile 
function of the intermediate lay« 7 
to that of other composite beari: 
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e thin precision overlay provides a sur- 
nce with excellent bearing properties, the 
niddle layer supports the bearing material 
nd increases its strength and endurance 
roperties. Im some cases it also allows a 
nfter shaft to be used. When a copper- 
4d intermediate layer is used, for example, 
e shaft hardness may be as low as 235 
phn. The load carrying capacity of these 
rings is reported to be from 3000 to 
bove 4000 psi., depending upon composi- 
‘on and operating conditions. 


brid Type 


The manufacture of grid type bearings 
onsists of bonding an intermediate layer to 
. steel backing, then knurling this layer to 
rovide indentations, which are later filled 
with lead or a lead-base babbitt. The in- 
ermediate layer of copper alloy or silver 
is applied to the steel by either casting or 
lectroplating. The bearing layer is also ap- 
lied by casting or electroplating. The sur- 
face is then machined so that the final 
structure consists of the intermediate layer 
with a grid work filled with a lead bearing 
alloy. The gridded area is generally 25 to 
60% of the total area, and the depth of 
the indentations is approximately 0.020 in. 
The steel backing is usually a low carbon 
steel, while the bearing layer is usually lead- 
base babbitt with a 5 to 10% tin. Although 
other babbitt compositions can be used, they 
should have good bearing and noncorrosive 
properties. The intermediate layer is fre- 
quently a centrifugally cast lead bronze. 

In general, gridded bearings rate as high 
as babbitts in bearing qualities; the gridded 
area provides conformability and embedda- 
bility, not possible in conventional bronze 
bearings, and also allows operation on softer 


Porous Metal Bearings 


Porous metal bearings are made of sin- 
tered metal powders and are impregnated 
with oil to make them self lubricating. They 
are usually a 10% tin-bronze with up to 
1.5% graphite. They are manufactured by 
regular powder-metallurgy techniques. The 
metal powder ingredients are mechanically 
mixed, pressed into shape, and sintered to 
form a bronze alloy structure. The parts 
are then impregnated with oil, finish sized, 
and then submerged in oil again. They 
ally hold up to about 30% of their vol- 
ume in oil. In operation the oil in the bear- 
ing seeps from the pores and forms a con- 
tnuous oil film on the bearing surface and 
Prevents metal-to-metal contact. 

Porous bronze bearings have found wide 


acceptance for high-speed, light load appli- 
‘ations where the bearing can build up a 
‘atistactory oil film. They are not in a class 
with most of the other precision bearings 
materials discussed in this manual. The 
Breat bi x of their applications is as aux- 
oy ngs in such things as automo- 
iles and electrical appliances of all kinds. 
a tity of these applications have 
“ating loads ranging up to 50 psi. While 
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shafts. In some cases they are operating on 
shafts with a hardness of 160 Bhn. Because 
of the strong intermediate layer they are 
rated among the best in fatigue strength 
and load carrying ability. In corrosion 
resistance they are equal to practically all 
other bearing materials. 

The principal disadvantages to their wide 
use at present is their high cost. Also, they 
are generally limited in size to a minimum 
of around 3-in. bore dia., although some 
have been made less than 1 in. in dia. At 
present, grid type bearings are being used 
in some diesel applications for connecting 
rod bearings where loads of around 4000 
psi. are encountered. 


Silver Bearings 


Although silver alone as*a bearing sur- 
face has given good results in some applica- 
tions, it is seldom used without an overlay, 
because of its erratic anti-seizure character- 
istics. The present day silver bearings, there- 
fore, consist of three layers: a steel strip 
backing, an intermediate layer of silver, and 
a lead-base alloy overlay which is generally 
treated with indium. Latest practice is to 
electrodeposit the silver on top of a very 
thin copper or nickel flash. After plating, 
the silver is annealed at 1000 F. It is then 
machined to finished tolerances, after which 
a coating of lead, 0.0004 to 0.0010 in., is 
electroplated over the silver surface. Lead, 
however, is soluble in organic compounds 
which are present in bearing lubricants or 
which are formed at elevated temperatures. 
Therefore, a flash coating of indium is plated 
on the lead and then given a heat treatment 
which diffuses it into the underlying coat. 
In addition to preventing corrosion, this 
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porous bearings are used in some applica- 
tions involving heavier loads, they are not 
common. Under static conditions or very 
slow movement, the load capacity can be 
as high at 4000 psi. 

The hardness of porous bronze bearings 
is comparable to cast bronze if microhard- 
ness is considered. However, because of 
their porous nature, the general or overall 
hardness is considerably lower. With light 
loads almost any hardness of shaft is satis- 
factory, but at loads above 50 psi. hardened 
and ground shafts are required. 

The corrosion resistance of these bearings 
is comparable to regular 10% tin-bronze. 
They can perform satisfactorily up to around 
250 F. If graphite powder is added to the 
composition, the maximum temperature is 
raised to 500 F for light loads. Within 
their proper field of use, porous bronze 
bearings are considered about equal to bab- 
bitts in embeddability and anti-seizure char- 
acteristics, but lower in conformability. 

Porous bearings can also be made of iron 
powder with or without additions of cop- 
per. Their use is generally limited to very 
slow speed or static load applications in- 
volving shock. Their strength and shock 
resistance is much higher than bronze, but 


indium treatment is believed to make the 
lead plate bearing harder and tougher and 
also increase its wettability. 

Silver bearings are generally considered 
to be the ultimate in bearing materials. 
Silver alone does not rate this compliment, 
because in bearing properties it is inferior 
to the babbitts. However, in combination 
with the lead-base overlay it does provide 
an excellent bearing for high load, high- 
speed applications at both low and elevated 
temperatures. 

The fatigue strength of silver bearings is 
considered to be higher than any other bear- 
ing material. They are also highest in load 
carrying capacity. In many laboratory tests 
they have operated successfully at loads in 
excess of 10,000 psi. Three properties of 
silver probably contribute most to these ex- 
cellent strength characteristics: (1) it is 
very ductile and can operate successfully un- 
der repeated stresses; (2) because of its 
high thermal conductivity, the heat created 
at hot spots is quickly dissipated; and (3) 
it has a hardness of about 25 Bhn., which 
is retained at elevated temperatures. 

In bearing qualities, silver bearings 
closely approach the babbitts, except in em- 
beddability. Silver itself does not have the 
ability to absorb dirt or grit; the lead over- 
lay compensates somewhat for this low em- 
beddability, but nevertheless, silver bearings 
require rather clean operating conditions. 

Although silver bearings are rated high- 
est among bearing materials, they are not 
suitable for all bearing applications. Their 
low embeddability restricts them to uses 
where cleanliness is assured. Their biggest 
limitation, however, is cost. With silver 
costing over $10 per Ib., it is obvious that 
silver bearings are only used where no other 
bearing material will function satisfactorily. 


their bearing properties—particularly anti- 
seizure—is quite low. 


Cast Iron 


Cast iron has from time to time been 
considered as quite a good bearing metal, 
but at present its use is very limited. Cast 
iron bearings have performed satisfactorily 
at very low speeds; there are also cases 
reported where they have been successful 
at high speeds under certain ideal condi- 
tions. Nevertheless, with its poor anti- 
seizure qualities cast iron has a tendency 
to seize suddenly; and even the seizure of 
one small particle or area often leads to 
breaking out of larger areas, leading to 
complete destruction of the bearing. 


Zinc-Base Alloys 


Although much work has been done 
abroad on zinc-base alloys for bearing ap- 
plications, only a limited amount of devel- 
opment work has been performed in this 
country. However, several zinc-base alloys 
have been used for a number of years for 
bushings in high-speed, light load appli- 
cations or very slow speed, light load ap- 
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plications. One of these, known as “Lu- 
men” bronze, has 86 zinc, 10 copper, 4% 
aluminum. This alloy has a hardness around 
120 Bhn. and a high compressive strength, 
but is quite brittle. It sees use for electric 
motor ings and in heavy equipment 
such as cranes and swing bridges. 

The regular zinc die casting alloys con- 
taining up to several percent aluminum and 
copper can also serve as bearings under 
certain conditions. They have given suc- 
cessful performance under loads of about 
250 psi. where the following conditions 
were met: ground steel shaft, machined 
bearing surface, positive lubrication, shaft 
speed greater than 200 rpm., good align- 
ment, and clearance of approximately 0.002 
in. for a Y4-in. shaft. In applications where 
any of the above conditions cannot be met, 
and the shaft speed is less than 200 rpm., 
the bearing load cannot exceed 50 psi. 


Cemented Carbide 


One of the recent developments in the 
sleeve bearing field is that of using cemented 
carbide as a bearing alloy. It shows promise 
as a sleeve and disk thrust bearing material. 
Laboratory development work, substantiated 
by some field testing, indicates that there 
may be considerable advantage in the use 
of this material. The high moduli of elastic- 
ity and rigidity of this material, together 
with the relative ease of obtaining good 
surface finish, provide a potential bearing 
material capable of successful operation at 
high or low speeds and loads. When carbide 
is operated upon carbide, small diametral 
clearances as low as 0.0001 in. are possible, 
making available a sleeve bearing for use 
in precision equipment, using light spindle 
oil, kerosene or*water as the lubricant, either 
as a liquid or in the form of a mist. 


Graphite-Metal 


It was mentioned elsewhere that graphi, 
is sometimes used in metal bearing; t 
assure adequate lubrication in inaccessitj, 
locations. In these bearings the graphite ; 
placed in surface grooves and indentation 
or as in the case of powdered metal be, 
ings, it is mixed with the metal powde, 
There is another type which has a graphiy 
base. The graphite is in solid, molded {org 
and impregnated with molten metal. Th, 
bearings are approximately 45% metal aj 
55% graphite by weight. The metals thy 
are used include lead-base babbitts, Copper 
leaded bronze, cadmium, and silver. They 
bearings find use where normal lubricatio, 
cannot be applied, particularly in equip. 
ment where high temperatures would bret 
down ordinary oil lubricants. Copper , 
silver impregnated graphite bearings jj 
operate at temperatures up to 700 F. 


Selecting the Bearing Metal 


In any given bearing application selecting 
the best bearing metal for the job can be 
fairly simple and obvious or it may require 
a lengthy and rather complex analysis, 
depending upon the particular conditions 
involved. And like all materials-selection 
problems, choosing the right bearing metal 
is always a compromise. While it is de- 


sirable to get a bearing that will meet com- 
pletely all requirements, it is usually found 
that there is no such ideal bearing metal, 
and that sacrifices must be made of some 
properties to gain others. 

In most cases it will be found that in 
selecting a bearing alloy for a particular 
application many factors must be taken into 


Check List of Selection Factors 


Here is a typical report blank used by bearing manufacturers to obtain the data necessary 
to select the proper bearing for any particular job. 


Type of machine in which bearing is used......... 
Lk Ree 
Number bearings per umit..................cceceere 
What are bearing dimensions?............................. 
Housing bore (include tolerance)......................: 
I MI ss ceetheteshidinstnsaiiebcontepeereuneees 
What is running clearance, originol...................... 


SRS Ee ER ER ae eee a 


I as RS SRE. EE RO a 
eee a Ce CERO OD ince ade doincnsct cl ebb tana nave ciddnellst Ria ataliteniinaesssesesctnandinanih 
ee ee na a 2 02st akidietnapnenkepiiapsonsiliceuenpnks rosuapltbanamansncsialtebaadutactumeneetaabictie 
Maximum bearing unit pressure (psi. projected Greg) o.oo... ccccccccssssensensseeseerneeesseeeseenesersereneanenes 
Application of bearing load: (1) Constont.................... Mae EE Intermediate.................... 
(2) Constant direction.................. Rotating around bearing................ 

Shaft motion: Rotating..................0+ SEINE cps -tocsncnavoodatbianal RRs See 
Shaft speed: (1) Ft. per min. surface speed.................cccccccceeceeoees Site TEE nei ncotossslchcneassiteneniotocooens 
Te eT ND OE DI cecrctrrctnsedecnadnsctgnceersccoscecstprtictnnecocenccencoshes eID cachet oecescccrsncosticinane 
Type of lubrication: Pressure.................... es SD Seitancitecerain ES AE OR 
| A SIE i> <noscesnusaniaglccaiencheaigmaetineeatieniinisioumalonanataad 


If lubricant is not oil, how is it introduced into bearing? ..................c..cccecccessseeeeseenensseeeeececseneneennnnens 


Pree TTT rT TTT TTT TTT TTT TTT TTTTITITL TLL LL 


8 SRR ce ES hice Re a el ie ae i 
Does lubricant become contaminated?.................. gk Ne i a cet a 
How many hours per year is bearing in operation?................ 2 IR a7? VERE Se 
eect Te Geer Cite Tere Crt cercteccsccseertescessreccsnseentonsenngnqnemvnsncecsrarsvesvessocnessnmanapnepesnnnstin 


The following organizations, through 
their literature or personal help, supplied 
much of the information for this manual: 

Amplex Manufacturing Div., Chrysler 

Corp. 

Battelle Memorial Institute 

Bearium Metals Corp. 

Bound Brook Ojil-Less Bearings Co. 
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consideration. Perhaps foremost is life e. 
pectancy. If a bearing assembly is 1 
expected to operate longer than sever 
hundred hours, the bearing selection 
likely to be quite different than for 
comparable part which is designed to ope: 
ate satisfactorily for several thousand hour 

It is necessary, then, to pick the lowes 
cost bearing metal that will most close) 
meet the life expectancy requirements. Aoi 
this requires careful consideration of the 
service and operating conditions, which in. 
clude the amount and kind of bearing |oai, 
the shaft speed and kind of motion, oper: 
ing temperatures, bearing lubricant ani 
cleanliness of the lubricating system, a0i 
whether or not the bearing must oper 
in contact with corrosive agents. 

Besides this variety of service and oper 
ating conditions, there are a number ¢ 
installation or design factors that must & 
considered. Some of these include typ 
hardness and finish of the shaft materia 
the kind of material used in the housing 
and running clearances and various toler 
ances that must be met. All these ani 
many more variables arte encountered. 4 
check list of them is given in an accompany: 
ing chart. 

The main purpose of this manual was 0 
give a broad view of the many and divers 
bearing alloys that are available. Obvious! 
it could not give all the information need 
to make final selections of bearings ‘0 
specific jobs. That requires consultation wit 

ring manufacturers. They are exper’ 
in their field and are prepared to help choos 
the bearing that will do the best job. 


Johnson Bronze Co. 
Lumen Bearing Co. 
Moraine Products Div., General Moto 


Corp. 

National Bearing Div., American Bratt 
Shoe Co. 

Research Laboratories Div., Gene™ 


Motors Corp. 
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Flame Cutting of Ferrous Metals 


Methods 


Oxyacetylene Process—This is the most common and most 
widely used method for cutting ferrous metals. Oxygen and 
acetylene gas pass through a torch under pressure to a burner 
tip. The acetylene flame first preheats the metal at the starting 
point of the cut; then oxygen is released, it ignites, and cutting 
begins. The cutting action is caused by a rapid chemical reac- 
tion between iron and oxygen, forming iron oxide which melts 
away at a temperature below the melting point of base metal. 
The essential equipment includes: (1) a torch with a burner 
tip or nozzle and controls to regulate the flow of gas; (2) hoses 
connecting the torch with the gas supply; (3°) pressure gages to 
indicate the pressure of the gases; (4) a supply of oxygen and 
acetylene. Oxygen must be relatively free from impurities: in- 
dustrial or welding oxygen is of adequate (99.5%) purity: 

Powder Cutting Process—This process is, in general, similar 
to oxyacetylene cutting. It is used for cutting high alloy steels 
ind some nonferrous metals. The cutting is accomplished by 
using a finely divided iron-rich powder together with cutting 
oxygen to provide sufficient support to oxidation of the metal 
being cut. The powder is heated to ignition temperature by the 
oxyacetylene preheat flame. The powder is ejected into the 
oxygen stream and burns, creating a high temperature reaction. 
Refractory oxides that are formed when cutting high alloys 
are continuously removed by a combination melting and fluxing 
action. 

Flux Cutting Method—This process resembles the powder 
cutting method just described. The important difference is that 
a chemical flux is used instead of an iron powder. 

Oxyare Process—In this process the metal is cut by a fine 
point concentration of heat generated by an electric arc and a 
stream of oxygen. A coated tubular electrode is used to produce 
either an a.c. or d.c. arc; a stream of oxygen is fed through the 
hollow electrode into the arc. This process can be used for 
cutting alloy steels (especially stainless steels) , clad steels, nickel, 
nickel-copper alloys, copper alloys, aluminum and cast iron up 
to 3 in. thick (greater thicknesses can be cut but at lower 
efficiencies); thicknesses up to 12 in. can be pierced. 


Cutting Techniques 


Hand Cutting—The operator guides and moves his own 
cutting torch by hand. Sometimes the torch is held against 
straight or curved guides and traversed by hand; a hand torch 
equipped with a radius rod can be used for cutting circles with 
reasonable accuracy. Thicknesses of 8 to 12 in. may be cut 
(with fair accuracy) manually. 

\achine Flame Cutting—Portable gas cutting machines are 


available for straight-line and circle cutting. The torches are 
guided by a template follower or tracing device. Large fixed 
machines are available with spans up to 144 in. and travelling 
on tracks so that their length of travel is almost unlimited. 
Carry up to 12 torches for the simultaneous cutting of up to 
12 identical parts. High-speed tips may be used for machine 
cutting plate up to 8 in. thick with consequent increases in 
cutting speed of 15 to 25% (and with proportional decreases 
in the amount of gases used per foot of cut). 

Cutting Thin Sheets—Thin sheets can be stacked and cut as 
one piece. 

Accuracy of Cutting—Thicknesses up to 8 in. can be cut 
with considerable accuracy and smoothness. On thicknesses 
up to 6 in., the flame-cut surfaces have the same squareness and 
finish as do rough-machined parts. On 1-in. plate, the kerf 
may be 0.006 in. wider at the top than at the bottom; with 
4-in. plate, this difference may go up to 0.035 in. Slabs and 
ingots up to 54 in. thick can be cut with an unaided torch. 
For large masses of steel, preheating between 200-and 800 F 
is often helpful. 


Steels That Can Be Flame Cut (By Oxyacetylene Process) 


Carbon steels containing up to 0.30% carbon can be cut 
with ease. Higher carbon steels require preheating to about 
600 F. Manganese steels with up to 14 manganese and 1.5% 
carbon can be cut with difficulty after preheating. Silicon 
in the usual amounts has little effect on the cuttability of steel; 
4% silicon transformer irons can be cut. Steels containing up 
to 5% chromium can be flame cut if their surfaces are clean. 
Higher chromium steels require a special technique—carburiz- 
ing preheating flames are used and the resulting cut is rough. 

Nickel up to about 7% has no adverse effect on the cutta- 
bility of the steel. Low carbon nickel steels (up to 20 to 30% 
nickel) can be flame cut. 

Molybdenum affects the cutting of steel in the same manner 
as chromium. 

Tungsten alloys up to 12 to 14% are readily cut; with higher 
tungsten contents, difficulty is encountered (about 20% tung- 
sten is the limit). High molybdenum-tungsten steels require a 
special technique for cutting. 

Copper less than 2% does not affect the cuttability. 

Sulfur in small amounts has no effect; in larger quantities it 
reduces the cutting speed. 

Phosphorus (within the usual commercial limits in steel) 
has no effect on the cuttability. 

Vanadium in small amounts may improve the cutting quali- 
ties of steels. 


(Continued on page 89) 
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And you save on steel-work, too, by using 
| LIGHTWEIGHT B&W INSULATING FIREBRICK 
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Saving steel reduces first cost, lets you stretch your avail- 
able supply. Furnace designers and builders are making 
substantial savings in supporting steel-work and founda- 
tions by building furnaces with B&W Insulating Firebrick 
—for B&W IFB weigh considerably less than ordinary 
firebrick. They are the lightest of all insulating firebrick. 





Light weight B&W IFB are the key to other important 
cost-savings too. Because of their low heat storage capacity 
and high insulating value, they enable furnaces to respond 
more readily to temperature changes, affording better 
quality control. Heating-up and cooling-off periods are 
shortened. Fuel consumption is reduced, and there is far 
less refractory maintenance and much greater furnace 
availability. 


Your local B&W Refractories Engineer will be glad to 
show you how B&W Refractories products may contribute 
to lower first cost and greater overall production efficiency 
in your furnaces. 


BABCOCK 
& WIL ‘COX 


REf a 





,R-320 





B&W REFRACTORIES PRODUCTS 


BSaW 8O FIREBRICK * B&W JUNIOR FIREBRICK 
Baw 80 GLASS TANK BLOCKS * B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 
OTHER BAW PRODUCTS 
Stationary & Marine Boilers and Component Equipment 
Chemical Recovery Units .:. Seamless & Welded Tubes... Pulverizers 
Fuel Burning Equipment... Pressure Vessels... Alloy Castings 








88 MATERIALS & METHODS 












jneesn 


TERIALS & METHOD bng ile Facts 


NUMBER 164 (Continued) FLAME CUTTING OF FERROUS METALS 





Cutting Speeds and Gas Consumption for Cutting Steel Plates 



































| | Range of Gas Consumption, Cu. Ft. 
Metal Cutting Oxygen Per Linear Ft. Cut 
Thickness, Cutting Orifice Dia., Cutting Speeds, (|-— Kerf 
In. | Tip, Size In. In. Per Min. Oxygen Acetylene Width In. 
Hand Flame Cutting 
on “4 0 0.038 16 to 18 0.63 to 0.56 0.11 to 0.10 — 
) l 0.0465 144% to 164% 1.03 to 0.85 0.17 to 0.15 — 
\ V4 1 0.0465 12 10 144 | 1.50 to 1.24 0.20 to 0.17 — 
%4 2 0.055 10 to 13 | 2.40 to 1.85 0.28 to 0.22 — 
] 2 0.055 8Y4 to 11% 3.29 to 2.44 0.33 to 0.24 — 
1% 3 0.0635 6 to 7% 5.17 to 4.80 0.53 to 0.43 -— 
, 2 3 0.0635 5Y% to 7 7.28 to 5.72 0.58 to 0.46 —- 
2/2 4 0.073 SU to 644 9.09 to 7.69 0.62 to 0.52 —-- 
3 5 0.082 5 to 6% 12.40 to 9.54 0.88 to 0.68 — 
4 5 0.082 4 to 5 19.25 to 15.00 1.10 to 0.88 —- 
mm 5 6 0.096 34% to 44 26.30 to 20.45 1.60 to 1.25 — 
6 6 0.096 4 to 4 33.00 to 24.75 1.87 to 1.40 — 
8 7 0.111 2% to 3% 51.60 to 36.90 2.80 to 2.00 | — 
; 10 7 0.111 2 to 3 73.50 to 49.00 3.50 to 2.33 — 
il. 12 8 0.1285 | 1% 02 | 117.00 to 87.50 ee a aa 
n 
" Machine Flame Cutting 
ck “% | 0 0.038 20 to 24 0.50 to 0.42 | ~—-0.09 to 0.08 | 0.075 
ry 3g l 0.0465 19 to 23 0.79 to 0.65 0.13 to 0.10 0.095 
VY l 0.0465 17 to 21 1.06 to 0.86 0.14 to 0.11 0.095 
% 2 0.055 15 to 18 1.60 to 1.33 0.19 to 0.16 0.110 
1 2 0.055 14 to 17 2.00 to 14l 0.20 to 0.16 0.110 
nt 1% 3 0.0635 12 to 144% 3.08 to 2.55 0.27 to 0.22 0.130 
ty 2 0.0635 10 to 12 4.00 to 3.33 0.32 to 0.27 0.130 
q 214 ; 0.074 9 to ll 5.55 to 4.55 0.38 to 0.31 0.145 
: 3 5 0.082 8 to 10 7.75 to 6.20 0.55 to 0.44 0.165 
er 4 5 0.082 7 to 8Y% 11.01 to 7.30 0.63 to 0.52 0.165 
re 5 6 0.096 6 to 7 15.33 to 13.14 0.93 to 0.80 0.190 
' 6 6 0.096 5 to 6 19.80 to 16.50 1.12 to 0.93 0.190 
ar * 7 0.111 4 to 5 32.25 to 25.80 1.75 to 1.40 0.220 
ce 10 7 0.111 344 to 4 42.00 to 36.80 2.00 to 1.75 0.220 
12 § 0.1285 3 to 34% 58.30 to 50.00 2.67 to 2.29 0.260 
14 8 0.1285 2 to 3% 62.50 to 48.00 440 to 3.38 0.260 
16 9 0.147 24 to 3 106.80 to 89.00 4.80 to 4.00 0.295 
to 18 9 0.147 2U4 to 3 130.40 to 108.70 5.20 to 4.33 0.295 
te 
-y Machine Flame Cutting (Using High-Speed Cutting Tips) 
V4 0 0.024 | 26 to 28 | 0.54 to 0.50 | 0.11 to 0.10 | 0.050 
4g l 0.031 24 to 26 0.71 to 0.65 0.15 to 0.14 0.065 
% l 0.031 22 to 24 0.91 to 0.83 0.16 to 0.15 0.065 
% 2 0.036 20 to 22 1.20 to 1.09 0.18 to 0.15 rf 0.075 
] 2 0.036 18 to 20 1.45 to 1.30 0.20 to 0.18 0.075 
1% | 3 0.043 | 16 to 18 | 2.12 to 1.89 | 0.31 to 0.28 | 0.085 
2 | 4 0.052 13 to 15 | 3.54 to 3.07 | 0.38 to 0.33 | 0.105 
2% 4 0.052 12 to 14 | 4.08 to 3.50 | 0.42 to 0.36 | 0.105 
3 6 0.0595 10 to 12 5.40 to 4.50 | 0.64 to 0.53 | 0.120 
4 8 0.067 9 to 10 | 7.33 to 6.60 0.78 to 0.70 | 0.135 
5 8 0.067 8 to 9 9.87 to 8.78 0.88 to 0.78 0.135 
6 8 0.067 7 to 8 12.43 to 10.87 1.00 to 0.88 0.135 
7 10 0.086 6 to 7 16.50 to 14.14 1.20 to 1.03 0.170 
; 8 10 0.086 SY to 64% 21.10 to 17.85 | 1.31 to 1.11 0.170 








Data taken from “Steel Plates and Their Fabrication,’ published by Lukens Steel Co., 
and compiled by Robert S. Burpo, Jr. 
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10 Months’ Service with 
AICI,, HCI, and FeCl, 








... WITHOUT CORROSION 














This sparger unit — made of HAsTELLoy alloy C—is used to intro- 
duce gases into a catalytic reactor used in the production of styrene 


for polystyrene plastics and for synthetic rubber. 


Machine marks are still visible on the sand-cast surface of this 
unit, although it has already been in service for over 10 months in 


contact with aluminum chloride, hydrogen chloride, ferric chloride, 





and hydrocarbon gases and liquids at temperatures of 240 to 270 





deg. F. And it is expected to last indefinitely under these severely 
corrosive conditions. The unit previously used required replace- 
ment every three or four months at considerable expense and loss 


of time. 


HAsTELLoyY alloy C is available in a variety of wrought forms and 
also as conventional or precision castings to meet your requirements. 
In addition to its excellent corrosion resistance, this alloy has high 
strength —even at red-heat temperatures — and it can be readily fab- 
ricated by most common methods. For more complete information, 
write for a copy of the booklet, “HAsteLLoy High-Strength, Nickel- 


Base, Corrosion-Resistant Alloys,” Form 3361. 


The registered trade-marks “Haynes” and “Hastelloy” 
distinguish products of Haynes Stellite Company. 


Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 
tas 
General Offices and Works, Kokomo, Indiana 
Sales Offices 


TRADE-MARK ; Chicago — Cleveland — Detroit Houston 
Los Angeles — New York — San Francisco — Tuisa 
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Gray Cast Iron 
as an Engineering Material 


Gray iron properly used is a valuable 
ngineering material. For its proper selec- 
tion and use one must have a knowledge 
of the relationship between its composition 
and properties. Some helpful information 
on this subject was given in a paper on 
“Section Size, Hardness, Composition Re- 
lationship in Gray Cast Iron,” by R. S. 
McElwee, before the Society of Automotive 
Engineers at their summer meeting early in 
June. In this paper McElwee reviewed the 
eflects of various elements—particularly 
carbon and silicon—encountered in gray 
iron. He pointed out that until quite re- 
cently it was believed that carbon was 
incapable of close control. However, it has 
been found that carbon level can be quite 
closely controlled, and also that higher 
carbon levels have many advantages, in- 
duding lower shrinkage and higher de- 
fection. With proper adjustment of silicon, 
higher carbon level can also produce any 
reasonable strength and hardness. 

Careful selection of carbon and silicon 
can easily affect economies of manufacture, 
both in the machine shop and the foundry. 
Higher total carbon involves higher graphi- 
tic carbon, which is responsible for better 
performance in applications involving heat 
resistance and wear resistance. In addition, 
by using high total carbon compositions 
the plastic or freezing range is shortened. 
And by narrowing this freezing period 
many casting difficulties, such as the pos- 
sibility of microporosity, are eliminated. 
At the same time, the same matrix structure 
and hardness can be obtained at the higher 
carbon level as with lower carbon, pro- 
vided silicon is adjusted properly in the 
opposite direction. 

Because of an existing specification on 
Brinell hardness, it is sometimes difficult 
(0 substitute the more advantageous higher 
carbon unless the engineer is willing to 
modify Brinell hardness specifications. To 
indicate the fallacy of attempting to regu- 
late the performance of an iron with respect 
to wear on the Brinell basis, an example 
is given. The iron used for this example, 
Which was 4.00 ‘total carbon, showed a 
Brinell hardness of 146, yet the micro- 
hardness of the pearlite between the graph- 
t€ particles fell in the range of 226 to 
‘55. This latter value is the load carrying 
Value of the iron. 


While this type of iron will show greater. 


deformation under concentrated loads, it is 

én excellent material in those cases in 
Which the unit pressures are well below the 
| limit at which deformation begins. Records 
| of high graphitic irons show many times 
the life, in resisting wear, of lower graphitic 
wid ‘ons of the same matrix structure. 
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Welding and Die Casting Aluminum 


The forming and fabrication of alumi- 
num and its alloys has been receiving much 
attention in the foreign technical press, and 
here are brief reports on two articles that 
appeared recently in England in the Metal 
Industry magazine. 

Welding of aluminum, in particular, is 
being widely discussed, probably because 
no really simple production method has 
been developed. An account of some in- 
teresting work to show that aluminum and 
some aluminum alloys can be cold-welded 
easily and reliably appears in the May 21, 
1948 issue. 

Cold-welding is done by pressure alone, 
this pressure being applied to the pieces to 
be joined by specially designed dies. The 
dies can be mounted in suitable hand tools, 
which are particularly useful for the thinner 
gages. Aluminum-to-aluminum and alumi- 
num-to-copper welds so made have all 
failed around the weld and not across it. 

There are two requirements for making 
satisfactory cold-welds: (1) The pieces must 
be treated to give perfectly clean, uncon- 
taminated surfaces (no indication is given 
of this treatment in the article). (2) The 
pressure must be applied over a compara- 
tively narrow strip so that the metal can 
flow away from the weld ar both sides. 
This latter requirement imposes some re- 
strictions on the form of the welds. 

A considerable displacement of metal is 
necessary to obtain a sound weld. Excessive 
displacements are undesirable since they 
merely reduce the strength of the weld. 
The required displacement increases in pro- 
portion to the thickness of the metal to be 
welded unless the width of the weld is also 
increased. 

Three somewhat different techniques have 
been evolved: long straight welds, ring 
type welds and continuous seam welds. The 


latter is particularly suitable for making 
tubes. When aluminum is welded to cop- 
per, special dies must be used, the two 
components of which have different surface 
areas. 

The other article, appearing in the May 
7, 1948 issue, discusses high quality alumi- 
num die castings, commonly referred to as 
pressure moldings. According to the author, 
J. L. Erickson, during the war, pressure 
moldings were in short supply because the 
aircraft manufacturers demanded them in- 
stead of ordinary die castings for every 
application involving stress. At the end of 
the war the demand for pressure moldings, 
however, fell off since commercial buyers 
who had been using die castings before 
the war did not want to pay the extra price 
nor did they need the extra strength of 
pressure moldings. Recently, pressure mold- 
ings have again come into demand. 

The new pressure moldings have me- 
chanical properties superior to those of the 
original pressure moldings and to any other 
type of casting exceps, perhaps, heat treatéd 
centrifugal castings. Today the manufac- 
turing cost is competitive with that of 
ordinary die castings. The superior prop- 
erties of pressure moldings result from their 
superior purity and microstructure and 
almost complete freedom from porosity, as 
compared with ordinary die castings. Un- 
like the latter, pressure moldings may be 
heat treated without blistering and distor- 
tion. 

A promising development, although work 
on it is mot yet complete, is heat treated 
pressure moldings of aluminum alloys con- 
taining magnesium, silicon and beryllium. 
The tensile strengths of these castings are 
as high as 61,200 psi., with 44,500 psi. 
yield strength (0.2%), and 16.5% elon- 
gation. 
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Low Temperature Stress Relieving 


While stress relieving has been widely 
used for years to reduce locked-up stress 
in welded structures, its use has been lip. 
ited largely to smaller sized objects that { 
into conventional furnaces. However, a ney 
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| method, called low temperature stress f. bon 
lieving, has been developed that can be ap. fact 
plied to large welded structures in the field free 
During the last two years it has been use inte 
on ships, and on large tanks and pressure it i 
vessels. hav 
A paper describing the principles an; erti 
| practices of this stress relieving method wx wil 
| presented by T. W. Greene before the |p. abi 
. ternational Acetylene Assn. convention jp to 
| Detroit, May, 1948. The process consis: inc 
: of applying heat to the plate adjacent : hez 
the weld by means of a moving oxyacetylene | 
ha ; blowpipe and then impinging a water spray 
© No—this isn’t mathematical tomfool- on the plate approximately 6 in. behind the 
ery. It’s simply that IngAclad—with its advancing heating flames. The temperature z 
<e a : . reached by the plate is around 350 F, « att 
20% cladding of solid stainless steel — | compared to 1100 to 1200 F usually re. 
provides 100% stainless protection against | quired in conventional stress relieving pro- 
% : ; | cedures. e 
rust, corrosion, abrasion and erosion on The object of the stress-relieving oper- ni 
. Whi . a | tion is to expand temporarily the plate on if 
the contact side. ch, - _— of appli | both sides of the weld differentially in rel: le 
cations in the process industries, is all | tion to the weld. This is accomplished } in 
’ . | heating as described above. The water spray ev 
that’s required. rapidly cools the plate and causes it to « 
. . . tract behind the heated area. This cooling 
With an 80% backing of mild steel, permits full reduction of residual weld 
IngAclad costs substantially less than solid stresses without overheating or upsetting the 
taint What’ ‘t? : h heated area, and without distortion, dimes 
Stalness. al 8 more, It § easler—Nence, sional change or imposition of residual 
less expensive—to fabricate. stresses elsewhere. 
Find out all about IngAclad now. Learn | 
how it may be the answer to your stain- 
less steel requirements. No obligation. | Does Lead Improve 
INGERSOLL Steel Division, Borg- Machinability of Steels? 
: Warner Corporation, 310 South Michigan | achinabllity of steels: 
Avenue, Chicago 4, Illinois. Plants: According to A. Schepers and R. Knit ’ 


| 
| in Stabl und Eisen (German), Feb. 1° 
Chicago, Illinois; New Castle, Indiana; | 1948, previous investigations have not clar- 

shi | ified two important questions concerning 
Kalamazoo, Michigan. | the merits of lead additions to free m*« 
| chining steels: (1) Will a lead addition 
| alone impart free machining qualities © 
| a mild steel? (2) How do leaded free m* 
| chining steels compare with high sullu 


steels? They conclude from their tests thé 


E RAGACLAD the simple addition of lead does not make 
a low carbon, unalloyed steel a true I 

| machining steel. Likewise, the establishes, 

STAINWAESS-CLAO | high sulfur, free-machining steels are S” 
| perior to similar steels with lead. There % 

STEEL therefore, no reason to adopt leaded ste 
particularly in view of the danger of poiso™ 


ing during the melting of such steels. 
Various members of a Sub-committee 
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Machinability Questions comment on these 
conclusions. They agree in general that the 





Widely machinability of leaded carbon steels is not 
esses equal to that of high sulfur screw stock. It | 
N lim. is possible, however, to improve the ma- | 
that fr chinability of the high sulfur steels by the | 
a new addition of lead. While the usual low car- | 
PSS re. bon free-machining steels can be made satis- | 
be ap. factorily with phosphorous and sulfur as | 
e field, free-machining additions, only lead comes | 
N used into consideration for the alloy steels since | 
ressure ¢ is the only one of the three that does not | 
have a deleterious effect on the other prop- | 
Sand erties. Even traces of lead (such as 0.03%) 
od was will have a noticeable effect on the machin- MANUFACTURED ONLY BY 
he Io. ability. Im one case, the addition of lead 
on in 0 a Manganese-vanadium steel caused an 
ONsists increased susceptibility to cracking in the 
ent t heat treated condition. 
ty lene The low lead content of the steels tested 


Schepers and Krauss (0.07 and 0.14%) 
cates that one of the problems with 
led steels is the introduction of suitable 
Fa zmounts of lead (about 0.25% is op- 
lly te. timum). This difficulry is apparently one 
B pro- of the reasons why leaded steels are not 
eing used in other countries to the extent 
that had been expected when they were 








Here’s the low temperature silver 
brazing alloy for real production. With 
exceptional fast flowing properties at 


ate on nrst introduced, The Russians add lead as 
1 rela- lead sulfide, but this causes an undesired low temperature (liquidus 1195°F) it pene- 
ed increase in the sulfur content. Alloy steels, 


trates deeply and makes strong, leak- 
tight joints on both ferrous and non- 


even with lead and sulfur, will probably 
is good machinability as the usual 


ferrous metals. Economical too — only 
45% silver. 


APW 217 is the PREFERRED brazing 
alloy for tough production jobs through- 
out the refrigeration, air conditioning, 


» Milling Cutters by Precision Casting 
from High-Speed Steel Scrap 


Milling cutters made from remelted high- 
speed steel scrap by precision casting have 
own excellent performance in machining 


automotive and appliance industries. If 
you haven't tried APW 217, write today 














‘sts, according to a report by J. H. Pen- — 

se, Watervliet Arsenal, and available from for our descriptive folder #45 and let 
t rauss m0 Ofhice of Technical Services, Dept. of us have your requirements. 
. 16, mmerce (“Precision Casting of High- 

, : Shee e ° ° ” 

> clar- peed Steel Milling Cutters”). , 
cning fe =©60 L0:s make the cutters, a master pattern We'll be glad to quote without obli- 
was hined in brass in accordance with gation on any quantity, any size, wire, 
dition umensions for standard forged cutters, : ae ve h 
es 10 B stan procedures being used to obtain sheet, strip, rings or washers. 
om: fe “C ted wax pattern. The patterns were 
culfu ; on wax-covered aluminum plugs. 
; thot Hie *! ted patterns were then precoated 
make s ed according to standard arsenal K 
free ie * \ large number of high-speed steel T H E A M E R C A N . P L A i N U M W 0 i S 
ished, Hie SS ed on large milling cutters were : 
e su: : ae he experimental furnace charge. PRECIOUS Refine te aud Mauupacturers 
re is, ae Ow required baking out period the Po re 
steels ; Z re cast, cooled, broken out of the Srnec 
yison- ‘ th sand blasted. They were then cut ilies 23| NEW JERSe, Kk. R. AVENUE 

rom t cr . 8/7 

n prue by an abrasive cut-off wheel. | J 

pe Of Since the cast structure of high-speed | NEWARK 3, N. J. 
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When CARLSON Says 
LARGE STAINLESS PLATE 


We Mean LARGE! 


This type 304 Stainless Steel plate measures 203” x 168” x 12”, to be pattern 
cut to customer specifications in the Carlson plant. 

Produced to chemical industry standards of quality, this plate, weighing 
5,180 Ibs., is a typical example of the ability of G. O. Carlson, Inc. to meet 
your needs in a wide variety of stainless analyses. 

Remember too, that Carlson can supply you as readily with stainless 
plates, forgings, billets, sheets, bars, rings, etc. in ANY SIZE, small or large, 
pattern cut if you desire. Most orders can be filled right out of stock. 

When it's Stainless GO to CARLSON first. 











Do you receive the G. 0. Carlson, 
; A inc. weekly stock list? If not drop 
2 cE $3 us a line. No obligation 





LSON, we. 


Stainless Steels Exclusively 
200 MARSHALTON ROAD, THORNDALE, PA. 











































steel is ordinarily broken up by hot wo 
an attempt was made to accomplish thy 


inves 

same result by heat treatment. Following ° N 

heat treatment, comparative tests were mn, i TI 
with the precision cast and the forged stock h 

cutters, which indicated that the isi a 

’ PTECISion foun 

cast cutters not only showed very go) WW P 

performance but were superior to the forged soot 

stock cutters. the | 


insta 

in W 

TI 

: give: 

Metals vs. Plastics an 

mate 

The organic plastics materials availahi. key 
to date are limited in their engineering of 0 
applications when compared to metal, «x. some 
cording to an article by R. G. Choller ip phos 
the ASTM Bulletin, May, 1948. At ihe cien 
same time they have certain characteristic with 
which make them attractive to both E coat 
signer and engineer. The characteristic act 
include low density, electrical properties naf 
ease of fabrication, low thermal conduc. stov 
tivity, high damping capacity, available T 
transparency, and low unit cost for mas and 
production items. mer 
On the other hand, plastics are inferior a be 
to metals in strength, thermal expansion, pha 
modulus of elasticity, cold flow, heat rr. bett 
sistance, water absorption, and hardnes ing 
They cannot be treated to effect localize sim 
change in properties so important to wea mot 
of moving parts. At the present time thee post 
latter properties are those which are E has 
quired in most materials for engineering fere 


purposes and, consequently, metal will 1 
doubt retain its position in the bulk o 
engineering applications for some time ' 
come. 

There is no doubt that the plastics 1 
dustry will find far greater outlets for \ 
products in those applications where plastic 
properties excel, with the possibility thé 
with the extension of engineering know’ 
edge for the proper application of thes 
materials, new uses will \be found as well 


Alpe - 

When this is accomplished, the author 00- he 
cludes that the proportion of plastics ' bi 
metals should be much higher than :t * 
today. “t 
we 

his 

ext 

Electro-Zinc Phosphate Coatings 1 
al 

for Iron and Steel Z 
Electrolytically deposited zinc he 
are phosphatized mainly to minimize ™* re 
formation of a white corrosion product so of 
to improve the adhesion of applied orga® stt 
coatings. Since it would be advancageou P 


to carry out the phosphatization at the s#™* 


MATERIALS & METHODS 
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time as the deposition, this procedure was 
investigated and reported on by E. E. Halls 
in Metallurgta (English), May 1948. 

The results of the direct electro-zinc 
phosphatization of iron and steel, it was 
found, are not the same as those obtained 
by phosphatizing electro-zinc deposits. The 
former procedure, therefore, cannot replace 
the latter in every case, but there are many 
instances where this can be done and some 
in which it is distinctly desirable. 

The direct electro-zinc phosphatization 
gives a dark grey coating, consisting of zinc 
phosphate intimately bonded to the base 
material. This coating gives a very good 
key for the adhesion of organic coatings 
of oil, lacquer or enamel and in itself has 
some rust resisting properties. The electro- 
phosphatized components do not have sufh- 
cient rust resistance, however, to be used 
without additional protection by an organic 
oating. The type of finishing media is a 
factor, as the performance of a cellulose 
enamel was markedly inferior to that of a 
stoved enamel. 

The combined process of zinc deposition 
and phosphatization has much to recom- 
mend it. For work to be enamelled, it gives 
a better finish than that provided by phos- 
phatization alone, and im some cases a 
better finish than that given by phosphatiz- 
ing electro-zinc coatings. The speed and 
simplicity of the process should make it 


Bmore generally adopted. For specific pur- 
poses, such as small screws and springs, it 
s has the advantage of not causing any inter- 


ference with dimensional fits. 


Materials and Design for Light Weight 
High Strength Pressure Tanks 


Advances in materials, design and fabri- 
cation of high pressure tanks for rocket 


s Power plants and torpedo air flasks was 


the subject of two important papers pre- 
sented before the semi-annual meeting of 


the American Society of Mechanical Engi- 


neers 


early in June. Both papers were 


§ ‘argely concerned with the complex prob- 
| “Ms arising from the requirement of light 
weight coupled with the requirement of 
ugh tensile strengths needed to withstand 


high pressures. 

oss & R. B. Young in a paper on 

gn of Tanks for Liquid Propel 
Power Plants” said that the 

phase of the rocket power plant 

ik em is critical. Stringent weight 


( k 


T 


af nts dictate the use of materials 

WS a sieges properties; and the equally 

; sent alignment and contour require- 

a. mit the degree of heat treatment 

assembly, The large physical size of 
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Pode ALAN WOOD STEEL COMPANY 


fi is Other Products: Billets + Plates + Sheets * Carbon & Alloy 


PER-DIAMOND FL 


EXTRA 
GIVES YOU THE EXTRAS, AT srw 


Want extra safe, extra strong, longer lasting fire escapes, 

loading platforms, running boards, machine tool bases, and 

trench covers? Then get AW Super-Diamond Floor Plate now. 
Its exclusive Super-Diamond Pattern makes 

it extra safe; wet or dry it grips, prevent- 

ing costly accidents. It's extra economical 

—requiring no maintenance. Installation 


is permanent, and even the heaviest a 2700 ° 


Ws 
traffic doesn't damage it. Designers Flog -Perip, 
specify it for various products, and Savi {03 © has 
>. . . Ir oO 
builders and architects use it for all Plawucr.'<es Se 
> * S Q 
types of construction. Get more in- Pay Yo, .<t qin 
oo Your u to tl) 
formation now. ee Ody ep ant aneck 
Catptble for 


Clip and Mail for Free 16-Page Catalog 





FLOOR PLATES 


AW SUPER-DIAMOND THAT GRIP 


Alan Wood Steel Company, Conshohocken, Pa. 


Please send me a copy of your informative catalog L-5] 


Nome 





Compony 








Address City State 
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2,000,000 


1,850,000 


1,700,000 


1,550,000 


1,400,000 


1,250,000 


1,100,000 


950,000 


800,000 


650,000 


500,000 


The new Westinghouse 
Refrigerator Model MF-7. 


Cast two at a time, these 
aluminum motor rotors 
are better because of ac- 
curate temperature con- 
trol and freedom from 


contamination made possible by Ajax Induction Furnaces. 


Over 2 Million 


Electric Motors 
produced monthly 
in the U.S.A. 


--more and more 
manufacturers are 
installing 


AJAX 


ELECTRIC FURNACES 


to improve production. 


Part of the modern die casting plant of the Westinghouse 
Electric Corporation in Springfield, Massachusetts, where 
thousands of rotors are cast every day for refrigerator units. 


1 in the millions 


of motors manufactured nationally, 
per month, are the hundreds of 
thousands of fractional horse-power 
motors that fill the ranks of faith- 
ful, alert and silent servants for 
the American home. Such large 
output requires ingenious produc- 
tion methods. A great improvement 
has been achieved by casting the 


rotors from high purity aluminum. Prominent manufacturers have recognized the advan- 
tage of using Ajax-Tama-Wyatt induction furnaces for melting the aluminum prior to 
casting, because of the accurate temperature control and freedom from contamination 


with iron or silicon. 


Write today for information about this modern method of increasing precision production. 


AJAX ENGINEERING CORPORATION e Trenton 7, New Jersey 











AJAX ELECTRIC CO., INC. 
AJAX ELECTRIC FURNACE case s-Wyatt Inducton Furnaces for Melting 









the tanks also makes adequate and unifo, 
heat treatment properties very difficult 
obtain. Finally, due to the expendable .). 
ture of most rocket power plants and th 
possible need for large numbers, great en. 
phasis must be placed upon the use, wheo. 
ever possible, of non-critical materials. 

The paper by J. J. Chyle & H. W. Brod 
on “Design and Fabrication of Weld 
Light Weight Pressure Vessels” dealt sp. 
cifically with welded torpedo air flasks pro, 
duced for the Navy during World War || 
For pressure vessels where temperatures ar 
normal, heat treated alloy steels can \ 
used in the design to obtain low weight y 
stress ratio. Some of the most widely use 
alloys for this type of service are the |oy 
alloy steels. However, for pressure vessel 
like the torpedo air flasks, which mug 
operate at elevated temperatures, a numbe; 
of alloys were developed during the wa 
that are available in sheet and plate fom 
suitable for welding. Some of these alloy; 
are modifications of austenitic  stainlex 
steels, the nickel-chromium alloys, an 
special heat resisting alloys. 

The design of welded air flasks calle 
for a nickel-chromium-molybdenum sted 
with vanadium. In order to successfull) 
fabricate the flasks by welding, it was firs 
necessary to develop procedures for we! 
ing of high strength, high alloy steel 
pioneering of high strength welding |: 
the groundwork for not only air flask 4 
plication, but for welded landing gear 1 
tank and propeller construction as well 


Plating on Magnesium 


At about the time that successful plating 
on magnesium was announced in thi 
country (see MATERIALS & METHOD, 
May, 1948), a paper was being presented 10 
England before the Third Internation 
Conference on Electrodeposition describing 
some exploratory work on this subject 

In outlining the progress of their work 
the authors, R. R. Rogers & M. L. Boy: 
said that after unsatisfactory zinc deposit 
had been obtained in various fluoboratt 
baths, a zinc sulfate—boric acid— 
monium fluoride—corn syrup—hydrofluot 
acid bath was found which gave an * 
herent coating on AZ.31.X (3 aluminum 
1% zinc). Equally good deposits we 
obtained on the AZ.61.X alloy (6.5 alum 
num, 1& zinc), but pure magnes! m = 
the M.1 alloy (1.5% manganese) 0! 
not be plated satisfactorily with this © 
lution. 

An attempt to overcome the porosity 
nickel deposits by the substitution of 4 


MATERIALS & METHODS 
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nickel-tin-nickel composite coating was un- 
On the other hand, a zinc- 
per-nickel composite coating that gave 
porosity, except at the edges, 
was obtained on the AZ.31.X and the 


successful. 


cop 
little or no 


AZ.61.X alloys. Unfortunately, there was 
a tendency toward poor adhesion as the 
coating thickness increased. 

Since it was difficult to obtain good 
nickel deposits on pure Magnesium and the 
M.1 alloy, nickel and zinc plating tests 
were made on pure magnesium, M.1 and 


AZ.80.X (8.5 aluminum, 0.5% zinc) to 
which 0.1 and 1% lead or 0.1 and 1% 
Silver had been added. A suitable plate 


iid be deposited on the AZ.80.X alloy, 
with or without the lead or silver additions. 
None of the compositions based on pure 


© magnesium was satisfactory. The presence 


silver or lead in the M.1 alloy made 
apply a deposit having a rea- 


satisfactory appearance 


In the authors’ opinion, the technique of 
electroplating metals on magnesium and its 
illoys has not advanced sufficiently to war- 
rant its use on a large scale, except possibly 

a few limited applications where the 
requirements are mot particularly severe. 


A New Synthetic Resin 
for Protective Coatings 


synthetic lacquer for the protec 
etals is reported by G. H. Ott in 

18 issue of the French publica- 
Although the 


taux & Corrosion. 


mposition of 


this lacquer, called Araldite 
is not given, it is said to be a new 
fering from the phenol, urea and 
imine base synthetics. It is 
neutral, concentrated, 


furnished 
medium 
soluble in the 
The lacquer films 

nsparent, hard yet flexible, and can 
¢ hardened by heating for 20 to 160 min. 
to 430 F 


lor ot the film varies from color- 


solution and is 


pes of solvents. 


ellow brown, depending on the 
treatment. If desired, it may be 
means of organic dyes or the 
ements. Despite the hardness of 
the elasticity adherence are 
mall containers can be formed 


mn iac quere d 


and 


strip or sheet. 


IS corrosion data are tabulated 


le to indicate the chemical re- 
the lacquer. In view of its pos- 


“ 


zation on aluminum containers 
0 take the place of tin cans, its complete 
resistance to tomato puree is of particular 
interest. Sterilization had no effect on the 
film. 
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Youre heading for 


lower ry IKy is— 


with Ampcoloy 49...the 
new cold heading rod and wire 





--». This new aluminum bronze alloy 
combines ductility for cold heading and 
high strength-weight ratio for economy 


ERE’S the first real answer 

to your demand for an 
aluminum bronze suitable for cold head- 
ing — Ampcoloy 49. It is alloyed spe- 
cifically to provide the ductility that cold 
heading requires. Light in weight and 
strong, as are all aluminum bronzes, 
Ampcoloy 49 is still further improved 
by cold working. 

You can get Ampcoloy 49 as extruded 
solid rod in diameters up to 3”, or in 
100-pound coils of cold-heading wire, 
sizes from .125 to .420 gauge. 


Use Ampcoloy 49 for economical cold- 
heading production of bolts, rivets, 
screws, and similar fastenings. Take ad- 
vantage of its excellent spring character- 
istics, its corrosion resistance, and its 
weldability. It can be cold-coined, cold- 
forged — and annealed, if it is desirable 
to change its physical properties. And in 
every application, you have the advantage 
of the clean, sound grain structure and 
close tolerances delivered by the extrusion 
process. For complete information on 
Ampcoloy 49, write for Bulletin 88. 


Ampco Metal, Inc. 
Dept. MM-8, Milwaukee 4, Wis. 
Field Offices in Principal Cities 


~ 


Non-sparking 
safety tools 






Fabricated 
assemblies 

’ Corrosion- 
resistant pumps 





Castings 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 


Saas 






Welding 
electrodes 


Ss 


Sheet, cast- 
extruded-rod 
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Case History on METAL POWDER Savings 





























OPERATIONS 


Stai 


OPERATIONS 


14 MACHINING OPERATIONS SAVED 


A REDUCTION FR@M 26 to 12 OPERATIONS! That’s what happened when 
The Yale & Towne Manufacturing Co. changed from sand cast lock cylinders to 
pressed brass powdef cylinders. 

AND THESE ADDITIONAL ADVANTAGES WERE GAINED 

in the conversion to pressed powder fabrication: 

1. Elimination of dost time and rejections from drill 
breakage —a constant problem with sand castings; 
2. Reduction m scrap loss—because of fewer 
machining opérations; 

3. Easier machining where required—thanks 


S Sta 


Send us your blueprints 
- . » If you are 

using a high produc- 

tion non-ferrous item, why 


to the free cutting qualities of pressed brass not investigate the possibili- ‘ 
powder; ties of making it m metal pow- in 
4. Sharper, cleaner detail and uniform- der? Although The New Jersey 6 


Zinc Company does no fabricating 
of powdered metal parts we are pro- 
ducers of non-ferrous metal powders 


ity of appearance — result- 
ing in a far better 





looking product. and shall be pleased to determine 

: ‘ the suitability of your parts for this 7 

= . process... | ’ 

onset HEAD PRODUCTS ie e: | iia eS i 2 
THE NEW JERSEY ZINC COMPANY |f 
160 Front Street, New York 7,N.Y....... 221 N. LaSalle Street, Chicago 1, Ill. | 
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Materials 


iron and Steel 


Stainless Steel in Chemical Processing. Com- 
plete data on the use of stainless steel in 
the pharmaceutical, dye, acids and other 
chemicals manufacture, general process and 
plastics industries, and soap making are 
presented by Allegheny-Ludlum Steel Corp. 
in an attractive, 36-page, illustrated catalog. 
Charts showing physical, fabrication and 
other data on the various recommended 
grades of stainless steel are included. (1) 


Stainless Steel. Bulletin No. 112, eight 
en pages, contains complete data on Durimet 
20, a high sttfength, machinable, austenitic 
stainless steel recommended for use with 
about 125 corrosive solutions. Duriron Co., 


(2) 


Clad Steels. The facilities of the Lukens 
Steel Co. for producing their wide range 
of clad steels, including Nickel-Clad, Stain- 
less Clad, Inconel Clad and Monel Clad, are 


7 ;! profusely illustrated and described in this 

5 12-page bulletin. Typical applications of 
» 2 these clad steels are also presented. (3) 
eI Acid Cleaner for Ferrous Metals. Complete 
pal data on the Oakite CrysCoat Process for 


| precleaning, conditioning and rust-inhibit- 
| ing ferrous metals prior to organic finish- 

ing, thus providing improved paint, are 
presented by Oakite Products, Inc. in their 
6-page, illustrated folder. (4) 


Carburizing Steel. Rycase, an improved, 
free-cutting, carbon-manganese carburizing 
steel especially adapted for case hardening, 
is discussed by Joseph T. Ryerson & Sons, 
Inc. in their 4-page, illustrated bulletin. 
Tables of chemical content, comparison of 
strength and recommended heat treatment 
afe included. (5) 


| 
| 


Nonferrous Metals 


Silver Bobbitt Metal. The numerous advan- 
tages of using Silver Babbitt No. 397, an 
alloy of silver with lead that is equivalent 
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BLITERATURE 


in physical properties to tin-base babbitts, 
are outlined in a new brochure and engi- 
neering brief issued by the National Bearing 
Div. of the American Brake Shoe Co. (6) 


Cerium Metal. Engineering opportunities in 
the applications of cerium metal are dis- 
cussed in a 4-page, illustrated article pub- 
lished by the General Cerium Co. (7) 


Silver Brazing Alloys. How to join various 
tubing applications with Easy-Flo silver 
brazing alloys is clearly explained by Handy 
& Harman in their 4-page, illustrated bul- 
letin, No. 38. (8) 


Nickel Silver and Nickel Brass Alloys. 
A variety of nickel silver and nickel brass 
rods, extruded shapes, forgings and die 
castings produced by the Titan Metal Manu- 
facturing Co. are described and illustrated 
in this 4-page bulletin. Analyses, physical 
properties and corrosion tests for six of these 
alloys are included. (9) 


Foundry Alloys. Complete data on both V-5 
and V-7 foundry alloys—chromium alloys 
balanced with manganese and silicon for 
easy and economical improvement of the 
qualities of gray cast iron—are presented 
by the Vanadium Corp. of America in their 
6-page, illustrated folder. (10) 


Parts and Forms 


Continuous Cast Bronze Parts. The ability 
to procure mill lengths of Ampcoloy con- 
tinuous cast rod and tubing for screw ma- 
chine work is discussed by Ampco Metal, 
Inc. in a 4-page, pocket-size, illustrated 
bulletin, No. 92. (11) 


Permanent Magnet Sub-Assemblies. Seven 
major advantages when using any one of a 
variety of permanent magnet sub-assemblies 
produced by the General Electric Co. are 
listed in this 4-page, illustrated bulletin, 
No. CDM-16. (12) 


Cemented Carbide Products. Detailed speci- 
fications and prices of a complete line of 
cemented carbide products produced by 
Kennametal, Inc. are featured in this 70- 
page, illustrated catalog, No. 48. (13) 


Mechanical Rubber Specialties. A complete 
line of molded, extruded, lathe cut and 
punched rubber products for use as com- 


ponents on many diversified types of manu- 
factured and assembled articles is described 
and illustrated in this 44-page catalog, No. 
MS46, issued by the Lavelle Rubber Co. 
Detailed specifications are included. (14) 


Bronze Bushing Bars. This handy, easily read 
wall chart lists the complete range of stand- 
ard diameters available for immediate de- 
livery and gives approximate weights of 
both centrifugally cast tubular bar stock 
and chill-cast solid round bars—furnished 
by the Shenango-Penn Mold Co. (15) 


Metal Tubing. This 4-page, pocket-size book- 
let, issued by the Superior Tube Co., de- 
scribes and illustrates ¥g-in. O.D. and under 
Weldrawn (welded and drawn) metal 
tubing that meets the most exacting require- 
ments. (16) 


Nickel Silver and Nickel Brass Alloys. A 
variety of nickel silver and nickel brass 
rods, extruded shapes, forgings and die cast- 
ings produced by the Titan Metal Manufac- 
turing Co. are described and illustrated in 
this 4-page bulletin. Analyses, physical 
properties and corrosion tests for six of 
these alloys are included. (17) 


Plastics 


Plastic Coatings. The use of various types 
of Amercoat plastic coatings for corrosion 
control in petroleum production and drilling 
is discussed by the Amercoat Div. of the 
American Pipe & Construction Co. in their 
4-page, illustrated bulletin, No. PPB-48. 

(18) 


Synthetic Fabrics. Typical applications, 
characteristics and technical data of two 
new synthetic fabrics—Fiberglas and Nylon 
Fabrics—are included in an 8-page, illus- 
trated bulletin just released by Duplan Corp. 

(19) 


Nonmetallics 


Industrial Adhesives. The Fabrics Div. of 
E. I. du Pont de Nemours & Co. (Inc.) 
has released an 8-page, illustrated bulletin, 
No. A-6047, on Fairprene industrial adhe- 
sives for the priming, adhering, sealing, 
coating and impregnating of metal, plastics, 
wood, glass, natural and synthetic rubber, 
etc. (20) 


Mechanical Rubber Specialties. A complete 
line of molded, extruded, lathe cut and 
punched rubber products for use as com- 
ponents on many diversified types of manu- 
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factured and ‘assembled articles is described 
and illustrated in this 44-page catalog, No. 
MS46, issued by the Lavelle Rubber Co. 
Detailed specifications are included. (21) 


Methods and 
Equipment 


Welding and Joining 


Electrodes for Welding Alloy Castings. A 
compact, 2-page data sheet, No. 44822, on 
the 11 analyses of alloy electrodes for use 
in fabrication welding and salvage of both 
high and low alloy castings is available 
from Arcos Corp. (22) 


Silver Brazing Alloys. How to join various 
tubing applications with Easy-Flo silver 
brazing alloys is clearly explained by Handy 
& Harman in their 4-page, illustrated bul- 
letin, No. 38. (23) 


Arc Welder and Power Unit. Complete speci- 
fications of the AC-AC rotary arc welder and 
power unit combination, which furnishes 
welding current and power to operate lights, 
tools and other electric motor driven ap- 
pliances, are included in this 4-page, illus- 
trated bulletin, No. 9507, released by the 
Hobart Brothers Co. (24) 


Resistance Welding Control. Various types 
of control units for use with resistance 
welders are but a few of the electronics 
products featured in this 16-page, illustrated 
bulletin, No. DL-X-029, issued by the 
Raytheon Manufacturing Co. (25) 


Forging and Forming 


Wire Straightening Dies. Typical applications 
of tungsten carbide wire straightening dies 
are included in this 4-page, illustrated 
folder, just prepared by Adamas Carbide 
Corp. for producers of wire and wire 
straightening products. (26) 


Contract Forming. The cold metal contour 
forming of difficult curved parts from carbon 
steel, aluminum, ductile bronze, stainless 
clad and magnesium strips, extrusions, bars, 
tubes and rolled or brake-formed sections is 
described by the Metal Form Div. of the 
Cyril Bath Co. in a 12-page, illustrated 
bulletin. (27) 


Spring Looping Tool. This 2-page bulletin, 
No. HK-1, describes and illustrates the 
Hook-Kon spring looping tool, a new, 
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easy-to-operate hand tool for looping the 
ends of coiled springs—produced by the 
Gardner Wire Co. (28) 


Gang Punching Machines. Detailed specifica- 
tions of a complete line of gang punching 
machines which increase the production of 
items requiring multiple punching of holes 
in steel sheets and plates are included in 
this 4-page, illustrated bulletin, No. GPM- 
48, offered by the Verson Alisteel Press 
Co. (29) 


Notching Units. A complete line of notching 
units for use in notching mild steel sheets 
and angles up to Y@-in, thick is described 
and illustrated in a 16-page bulletin, No. 
N, just released by Wales-Strippit Corp. 
Specifications and numerous diagrams are 
included. (30) 


Machining 


Milling Machines. The many new features 
of a variety of plain, universal and vertical 
dial-type milling machines are discussed by 
the Cincinnati Milling Machine Co. in their 
16-page, illustrated bulletin, No. M-1623. 
General specifications and dimensional! draw- 


ings are included. (31) 
Self-Centering Turret. Basic facts, design 
features, Operating instructions, specifica- 


tions and prices of the Lign-O-Matic self- 
centering turret, which offers speed, ac- 
curacy and dependability in consecutive 
drilling operations, are contained in a 12- 
page, illustrated bulletin, No. 483, issued 


by Howe & Fant, Inc. (32) 


Cemented Carbide Products. Detailed speci- 
fications and prices of a complete line of 
cemented carbide products produced by 
Kennametal, Inc. are featured in this 70- 
page, illustrated catalog, No. 48. (33) 


Cutting Tools and Tips. A revised catalog, 
No. 48-T, incorporating the new standard 
identification numbers of their line of Talide 
tungsten carbide cutting tools and tips is 
announced by Metal Carbides Corp. (34) 


Toolmakers and Engine Lathes. This 36-page 
bulletin, No. 1112, profusely illustrates and 
describes the Series 60 toolmakers and en- 
gine lathes available in 14-, 16-, 18- and 
20-in. swings, each in a variety of lengths 
which are produced by thé Monarch Ma- 
chine Tool Co. Twenty pages are devoted 
to a review of 37 accessories built for these 
lathes. (35) 


Automatic Chucking Machine. Two sizes of 
the Model 16 six-spindle work rotating 
type automatic chucking machine, produced 
by the New Britain-Gridley Machine Div. 
of the New Britain Machine Co. are de- 
scribed in this 8-page, illustrated bulletin, 
No. 742. Complete specifications are in- 
cluded. (36) 


Metal Cutting Tools. A complete |ine of end 
mills, milling cutters, metal slitting sayy 
end mill holders, and other meta! Cutting 
tools is presented by Reltool Corp. in the, 
new 72-page catalog. (37) 


High-Speed Grinding Wheels. This 28... 
catalog contains a price list on Royaliy 
resin-bonded grinding wheels and vulcaniy 
and corvite rubber-bonder wheels for y 
in steel mills, foundries and metal fabricy. 
ing plants. United States Rubber Co. (34) 


Machine Tools. The entire line of ram, 
saddle and electrocycle turret lathes, sing 
and multiple spindle automatics, precisic, 
tapping and threading machines, and gex 
scroll chucks, all produced by the Warne 
& Swasey Co., is described and illustrate 
in a new 32-page catalog, No. 4803. I 
tailed specifications are included. _—_( 39) 


Cleaning and Finishing 


Plastic Coatings. The use of various type 
of Amercoat plastic coatings for corros 
control in petroleum production and drilling 
is discussed by the Amercoat Div. of th 
American Pipe & Construction Co. in thei 
4-page, illustrated bulletin, No. PPB-4: 


Felt Polishing Products. A complete line of 
Paramount Brand felt wheels, bobs, sheets, 
hair felt and marble buffers, produced by 
the Bacon Felt Co., is described and illus 
trated in a new 16-page brochure. Specifw- 
tions and typical applications are included. 


Spray Nozzles. The use of Rotojet noo 
clogging spray nozzles for the application 
of rust-proofing, cleaning and rinsing solu 
tions to metal surfaces is discussed by the 
Binks Manufacturing Co. in their 4-page, 
illustrated bulletin, No. 14. Specifications 
are included. ( 42) 


Rust-Preventive Compounds. The Freedom 
Valvoline Oil Co. has just released a 2+ 
page booklet of general information ona 
variety of rust preventive compounds for 
ferrous and nonferrous finished metallic 
surfaces that can be applied by spray, brush, 
flush or dip at ordinary room temperature. 

(43) 


Plating and Processing Equipment. A com 
plete line of automatic, semi-automatic and 
special machines fer plating and othe 
sequence processing is described and illus 
trated in a 36-page catalog, No. 148, just 
released by the Meaker Co. Specifications 


and practical plating pointers are included. 
(44) 


Acid- and Alkali-Proof Tank Lining. Com 
plete data on Nukemite 35, an acid- and 
alkali-proof tank lining that combines cas 
of application of a liquid coating with the 
immunity and long service life of good 
sheet membrane linings, are presented by 


Nukem Products Corp. in a 4-page bulletis. 
(45) 


Acid Cleaner for Ferrous Metals. Complett 
data on the Oakite CrysCoat Process fot 
precleaning, conditioning and _rust-inhibit 
ing ferrous metals prior to organic finishing 


MATERIALS & METHODS 
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fe Spray Booth Removes and Cleans Paint Laden Air 


the volume can be varied to meet demands. 
Axial flow fans provide a minimum of 150 
cfm. per sq. ft. face velocity of air for 
removal of over spray. 

Two headers running horizontally through 
the eliminator section have a series of 
orifices along the top. These orifices shoot 
the water against a sharp divider plate 
which forms two curtains of water. Baffles 
throw the water back across the air passage, 
creating another curtain. Then, moisture 
eliminating baffles remove excess moisture 


A water-wash spray booth for removing 
i cleaning paint laden air has been devel- 
ped by Despatch Oven Co., Minneapolis, 
finn. The design provides at least five 
ater curtains through which the air must 
ravel before it is exhausted. The front 
tain slopes only slightly to permit 56 
al. of water per min. to pass down each 
oot of the length of the curtain without 
plashing. The header supplying this flow 
nd the two others inside the eliminator 
ction are individually controlled so that 
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neu water wash spray booth in action. The water curtains can be seen in the rear. 


MATERIALS AND EQUIPMENT 





before air is exhausted. No paint builds up 
on the interior of the booth even after 
months of heavy operation. The settling 
tank of the booth collects the washed-out 
paint for reclaiming. 


Strain Tester for Rubber 


A new device developed at the National 
Bureau of Standards, Washington 25, D. C., 
measures strain in vulcanized rubber, in 
contrast to the conventional tensile testers 
which determine tensile stress. In this ap- 
paratus the strain is measured at a definite 
time after application of a predetermined 
stress, while the usual testing method em- 
ploys essentially the opposite procedure— 
that is, measurement of stress at a specified 
strain. 

As many as 20 specimens for the strain 
test can be cut from a single test sheet, and 
it has now become possible to detect dif- 
ferences in the properties of rubber from 
different parts of the sheet, or to study the 
effect of aging on stiffness or modulus by 
means of a single test sheet. 

The strain tester was designed to improve 
reproducibility of measurements and provide 
a high degree of accuracy in an apparatus 
suitable for routine testing. The tester is 
composed of two parts, built into a support- 
ing table. One part, above the table, includes 
a mechanism for extending the specimen, 
an optical system for observing the upper 
bench mark on the specimen from a seated 
position, a mechanism for aligning a mil- 
limeter tape with the bench marks, a time 
cycle controller for regulating the sequence 
of operations, and a keyboard for selecting 
the load to be applied to the specimen. Be- 
neath the table is the mechanism for apply- 
ing the selected load. This mechanism em- 
ploys eight solenoids for adding eight dif- 
ferent weights singly or in combinations to 
a weight assembly attached to the specimen 
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A variety of metal working presses have 
been announced recently. Some of these 
are brand new, while others are redesigns 
of older models. Altogether, they provide 
the engineer with a versatile group from 
which to choose. 


Sheet Metal Drawing Press 


The Hydraulic Press Manufacturing Co., 
Mount Gilead, Ohio, has completed what is 
said to be one of the largest double action, 
all-hydrauhic, deep sheet metal drawing 
presses ever built. It will be used to deep 
draw long cylindrical tanks for the storing 
of gas and liquids. 

It weighs 78 tons and its overall height 
is 3414 ft. Pressing surfaces for mounting 
dies are 72 by 72 in. This press will draw 
sheet metal parts to a depth of 4 ft. A 
typical example of work scheduled for this 
press is a part 36 in. in dia. and 28 in. 
deep which will be drawn in a single stroke 
from a blank 72 in. in dia. 

The press is equipped with 5C0-ton hy- 














This huge press is one of the largest double action, hydraulic, deep sheet metal drawing 


New Press Developments 





draulic blankholder. The stroke of the 
punch carrying slide is 72 in. Pressure of 
the punch carrying slide is also indepen- 
dently adjustable. Up to 1500 tons pressure 
can be applied by the punch. The press ram 
is equipped with a 600-ton internal high- 
speed booster ram. Pressing work up to 600 
tons can be accomplished with the high- 
speed booster ram with automatic shiftover 
to higher pressures when needed. This 
feature is said to more than double initial 
drawing speeds. If drawing pressure above 
600 tons is not required, press can be 
operated entirely on the 600-ton internal 
ram, thus obtaining a much faster drawing 
speed and consequently a faster operating 
cycle. 


Double Crank Power Presses 

A new line of welded steel gap frame 
double crank presses are being manufactured 
by the Niagara Machine & Tool Works, 
637-697 Northland Ave., Buffalo, N. Y. 
The short strokes, rigid box crown and deep 
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presses ever built. 
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Welded all steel frame and slide is one 
the features of this double crank prey, 


bed make suitable these presses for use wih 
fine blanking dies and for forming wom 
requiring heavy load at the bottom ¢ 
stroke. Long or irregular sheets and strip 
can be fed either front to back or righty 
left as the bed is equally accessible. Q 
geared presses, the back shaft does not crm 
the press, but is mounted in anti-friction 
bearings and entirely supported by the righ 
hand upright. The pinion is suppoite 
between anti-friction bearings, thus holding 
the back shaft in perfect alignment with 
the main gear. 

The presses are built in seven sizes rang 
ing in capacity from 44 to 244 tons and te 
machines in each size are made in five 
six widths to handle work requiring a wide 
range of capacity and bed area. 


12-Ton Punch Press 


A 12-ton punch press has been added 
the line of presses produced by Sales Ser 
vice Machine Tool Co., 2363 Universit 
Ave., St. Paul, Minn. The press has a new) 
designed single stroke clutch together wit? 
an automatic brake. The clutch dog engagts 
into a 4-point steel ring attached to i 
flywheel hub. 

The clutch engaging and disengaging 
pawl is operated by a special built-in «an 
built in the crank drive integral collar 0 
the crank. This cam revolves with ( 
crank and when the clutch is tripped by: 
foot treadle, the disengaging paw! is locke! 
in a positive position until the clutch og 
is completely disengaged out of the cluta 
drive ring. The press also is equipped w% 
a special cam actuated automatic brake 


Hand Punch Press 


The Leslie Welding Co., Dept. BC, 29° 
Carroll Ave., Chicago, has redesigned tht 
hand punch press, which has no ram, Wé° 
or slides. Of all steel and welded const! 
tion, it is especially adapted to 
operations on sheets of any type materi 
It is claimed that the large capacity of ™ 
press, together with the positive aligamet 
feature, makes it practical for use in bla 
ing operations which would ordinarily @ 
for power press set-ups. 

In this press, die alignment is ma:ntaint 
by the aligning leaf assembly, to on end 0 
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Every automobile built today 


uses parts made of 


Since 1940, when Great Lakes 
Steel pioneered the application of 
high-tensile, low-alloy steel to 
cold-stamped automobile bumpers, 
there has been a growing trend to 
N-A-X HIGH-TENSILE STEEL in the 
automobile industry. 


Today, every car manufacturer is 
using the inherent better proper- 
ties of N-A-X HIGH-TENSILE STEEL 
for some part of his automobile. 


SREAT LAKES STEEL CORPORATION 


\-A-X Alloy Division * 
NIT OF NATIONAL STEEL CORPORATION 


1948 


N-A-X HIGH-TENSILE STEEL 


Bumpers and grilles— hoods and 
fenders—body panels and deck lids 
— frames and bracings — wheels 
and hub caps represent a few of 
many applications of N-A-X HIGH- 
TENSILE STEEL to the modern car. 








Detroit 18, Michigan 







HIGH-TENSILE STEEL 
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which the punch is fastened. The othe, eng 
of the aligning leaf assembly is attached , 
press frame by means of a flat spring al 
ing as a pivot when punch is raised and 
lowered. Because of the rigidity of the le 
assembly, except at its flexing point, x9) 
crankshaft construction that applied am 
sure to the leaf at two widely S€Parate 
points, as in a double crank press, it js ,), 
necessary to center the load on the pung 
plate. 

The punch plate is 4 in., front to bag 
and 44% in., right to left. The press ha; ; 
throat depth of 6 in., a stroke of 7/1¢ ;, 
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Trade Mark 
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Aluminum and 
Aluminum Alloys 


(Coated with “ Aledine™*) 


This hand punch press is suited to blank 
operations on sheets of any type mat 
with adjustment of ¥g in. Die space, stroke 
down adjustment up, is 44 in.; hole in 
bed is 3¥@ in., front to back, and 414 in 


right to left. Press capacity is 3-in 


hole through 16-gage mild steel or 2. 
dia. hole through 12-gage mild steel. 
x «ww 











High-Speed Press 


Another redesigned press is the 4- 

SPECIFY Multipress model manufactured by Den 
Engineering Co., 1160 Dublin Rd., C 

bus 16, Ohio. Three major design cha: 


g e have been made: one in the control syster 
one in the operating component, and ont 


in the power system. Speeds now possible 






are 1100 in. per min. approach speed, 4 


* ” in. per min. pressing speed and 750 in. pet 
07 min. return speed. These new high speed 
have been achieved without sacrificing eith 


tonnage or operating characteristics of 
standard models. This new press is said ' 


For the utmost in be especially suited to high-speed app 


tions. 


Metal Protection Die Hobbing Press 


The addition of a die hobbing press 


and Paint-Bonding its line of hydraulic presses has been 40 


nounced by the E. W. Bliss Co., 450 Amstt: 
dam Ave., Detroit. Rated at 500 
pressure at a pressing speed of 


. Lm, fat . » min., the press is recommended f 
Pioneering Research and Development Siace 1914 ating 
facturers needing a number of reproductl 


AMERICAN CHEMICAL PAINT COMPANY of certain dies for use in multiple stamp! 
eR operations. These reproductions are 
| AMBLER) PA. 


Menvifecturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 











tained by forcing a master punch into met 
blocks. The resulting cavities thus conto! 
exactly to contours of the master punch. 

This press is completely self-containe. 








The frame consists essentially of two ™ 
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TUKON 








THE LATEST WORD IN MICROHARDNESS TESTING 











TUKON TESTER 
o <a ¢ 


KNOOP ona 136° PYRAMID 
HARDNESS NUMBERS 





KNOOP hardness readings on induction hardened steel part. 
Indentations 0.010" apart. The TUKON Tester may also be used 
for testing thin material, small specimens, small diameter wire and 
for many kinds of research work. A new booklet contains a collec- 
tion of up-to-date information about microhardness testing facts, 
written by actual users of TUKON Testers. Write for DH-7. 


“ROCKWELVL’ naroness TesteER 


for Laboratory, Tool Room, Production Line 


For 27 years, Wi1Lson has kept pace with—even anticipated 
—the needs of Industry in hardness-testing equipment. There 
has been constant improvement in existing instruments and de- 
velopment of new ones to meet more exacting requirements. 


eT ae 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, 
230-E PARK AVENUE, NEW YORK 17,N.Y. 


INC. 
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BALDWIN LOCOMOTIVE 
PRODUCTION 
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with FHP im Locomotive mud ring. 





@ Using the correct M & T electrode . . . plus a wealth of welding “know- 
how”’ is the combination that consistently produces high speed, high quality 
fabrications at low cost in the Eddystone plant of the Baldwin Locomotive 
Works. 


An excellent example is their production line manufacture of water- 
space frames . . . or mud rings as they are more frequently termed. These 
rames, used in locomotive boiler assemblies range from 4 x 5’ up to 
10’ x 22’ in size and are made from bars 4” to 8” in width and 3” to 5” 
in thickness. All welding is done in straight-sided gaps with 5%.” Murex 
Type FHP electrodes at approximately 600 amperes . . . an overloading of 
current which few electrodes will withstand. Results, however, are extremely 
high speed operation with no sacrifice whatever in welding quality ... a 
neat trick but daily routine at Baldwin where welding ingenuity and M & T 
electrodes combine to provide welding speed, quality and economy. 


Want literature covering the entire M & T line? Write today. 


METAL & THERMIT CORPORATION 
120 BROADWAY @ NEW YORK 5, N. Y. 
ALBANY * CLEVELAND + PHILADELPHIA + PITTSBURGH 
CHICAGO + SO. SAN FRANCISCO + NEWARK + CINCINNATI 
MINNEAPOLIS * HOUSTON + TORONTO 
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The new Bliss 500-ton hydraulic die ho}. 
bing press. 


castings mounted on four heavy steel tic 
rods. Safety shields are provided for |! 
openings to the die space. Control of the 
press is accomplished by means of manual 
operated valves fitted with handwheels. Th: 
stroke of slide is 6 in.; the vertical openi: 
is a maximum of 10 in. and a minimur 
of 4 in. 


@ Expanded metal foils suitable 
great number of industrial uses are being 
produced by the Research Products Corp 
Madison, Wis. Expanded foils of aluminum 
and copper 0.003 in. thick are made by 
the company in a variety of patterns. The 
standard pattern has diamond-shaped 
ings approximately 3/16 in. wide and 9 
in. long. The material is suitable for s 

ing and electrical shielding when strengt! 
is mot required, and it can be domed 
formed into compound curvatures 


New Process Furnishes 
Bright - Annealed Cold - Rolled 
18:8 Strip 
Chromium-nickel 18:8 stainless steel Is 
now available in bright-annealed cold-rolled 
strip form from the Cold Metal Product 
Co., Youngstown, Ohio. A new pf 
provides a bright finish without buffing of 
polishing. The bright finish is achieved J 
rolling with special tungsten carbid 
and is retained during the annea 






srOcess 
FOUC> 


eration. 

For the present, this new pro 
being offered in widths up to 72 
in thicknesses 0.001 in. and heavier 
be furnished in coils weighing up ' 
lb. per in. of width, and fract 
sizes can be bobbinwound to produ 
having many times the footage of ols 
wound in the customary manner. 


MATERIALS & METHODS 
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“thd RERAISTE FOSRPEES Tt MEEHANITE DIF. shown is regularly performing a single pressing 
ure American Brake Shoe Co. Mahwah, New Jersey ; . . 46° ues 
le by The anatase Adntip-Stochioeng Gn Rochester, New York operation about which it had been said “it can’t be done.” Its 
_ mattis en naan function is to cold press 5/16” steel plate into half-ball shapes. These 
9/1 mpm tiog ) mo srentons ee forms are welded together to produce gas storage vessels. 
. W. Bliss Co. astings, and Toledo, 9. A . , . p . : 
cae Builders Irom Foundry Inc. Providence, R. |. Used in conjunction with Meehanite drawing and clamp rings, the 
engtt H.W. Butterworth & Sons Co. Beth P Ivanla ° ; ° : 
octennn ae . yon ay ena punch is 51” in diameter, 3944” long, and has a metal thickness of 
a en: ee te 814”. Its weight is about 13,000 lbs. In less than a year’s operation the 
Vere Shningham Oo. wo renee die has been used to produce about 1000 vessels or 2000 pressings. 
erence Pipe oundry Machine Florence, y « > . . ° 
Fulton Foundry & Machine Go., inc... Cleveland, Ohio Meehanite dies for drawing, forming and stamping represent one of 
ovaune Peal ~ ee1aers mn aie the outstanding contributions from a production standpoint, offered 
hastens tea ae in by the controlled, dependable, better properties of Meehanite castings. 
assent Renatotertng Oo. Caceaten het Cagate Their engineering characteristics include better tensile properties, a 
ag _ Milwaukee, Wisconsin ; 7 . ne 
Lincoln Foundry Corp. Los Angeles, California high compressive strength, real resistance to wear, and heat-treatability 
vata we new a —all a result of metallurgical controls which provide a tough pearlitic 
el is me cnt per nag a matrix evenly dispersed with graphite flakes. 
olled Shenango-Penn Mold Co. Dover, Ohio In other fields including those of heat and abrasion resistance as 
duct! Standard Foundry Co. Worcester, Massachusetts 1 : h | ‘ : ‘oh h bett ce 
coon The Stearns-Roger Manutacturing Co. Denver, Colorado well as in those general engineering jobs where er quality is re- 
a Traylor Engineering & Mig. Co. Allentown, Pennsylvania . . . . 
B oF Volley tan 2 aoa ieee quired, Meehanite castings have frequently been the answer when it 
yh nen Feneery as Oakland, California was thought that — “‘it can’t be done.” 
rouls Warren Foundry & Pipe Corporation Phillipsburg, New Jersey - : : : F 
Washington Machinery & Supply Co. Spokane, Washington For further details about Meehanite dies write for our bulletin 
t. Long Ltd, Orillia, Ontari . ec : . » Ane : . 
. Otis-Fensom Elevator Go., Lid. leona Santas entitled ‘‘Meehanite — an ‘All-Around’ Die Material.’ 
and s “This advertisement sponsored by foundries listed above.” 
r can ‘ 3 
4 ‘ ¥ Sof 
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coils 
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HYDROGEN and 





Barrett Standard Anhydrous Ammonia, 

99.95% NHs3, oxygen free, with a very low dew 
point, is an economical source of pure hydrogen 
and nitrogen. When dissociated, each pound 
produces approximately 34 cubic feet of hydrogen 
and 11 cubic feet of nitrogen. 


Engineers have discovered many advantages 

from the use of dissociated anhydrous ammonia 

in the production of controlled atmospheres in 
furnaces for bright annealing, clean hardening, 
copper brazing, sintering, reduction of metallic 
oxides, atomic hydrogen welding, radio tube sealing 
and other metal-treating practices. Anhydrous 
ammonia also has unsurpassed qualities in nitriding 
of steel, used as ammonia gas or dissociated. 


Metallurgists are effecting real economies by using 
Barrett Standard Anhydrous Ammonia as a 
replacement for other more expensive sources of 
hydrogen and nitrogen. For information, contact 
Barrett, America’s leading distributor of ammonia. 


STANDARD 
AN HYDROUS AMMONIA » 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 








Water-Soluble Cutting 0! 
Prevents Rusting 


A new cutting oil which is said to elim. 
nate the need of further rust preventiog 
treatment for tools, materials and ma. hinery 
is now being marketed by Beacon Ry, 
Proofing Co., 19 W. 31 St, New York 
This compound, known as Ferox, is mixed 
with 49 parts of clear water for most metal; 
For use on cast iron and malleable iton, 
one part cutting oil is used with 33 parr 
of clear water. 

This soluble cutting oil is said to remaiy 
completely clear at all times. No milky 
emulsion is formed because soaps and alk. 
lies are not used to keep the oil in suspen. 
s10Nn. 


New Temperature Unit 
Controls to Close Tolerances 


A temperature controller, said to be 
simple, fast and precise, has been develope: 
by the Instrument Div., Thomas A. Ediso 
Inc., West Orange, N. J. The device uses 
a single electronic tube with an electric! 
resistance type bulb for thermal pick-y 
and is of the on-off type. 

The use of the resistance bulb permit 
location of the sensing element at a point 
remote from the control panel and elimi- 
nates the necessity of thermal compensi- 
tion. This device, which is non-indicating, 
may be used to control temperatures to 
close tolerances in solids, gases, or liquids 
Units are available to cover the temperature 





Use of a resistance bulb in this temperature 
controller permits location of sensing 
ment away from control panel 


range from —100 F to 1200 F and are ad 
justable within a range of several hundre 
degrees. 

Supply voltage may be 115 or 250 % 
50- to 60-cycle alternating current. Loa 
capacity is 30 amp. at 115v., 20 amp. 
230 v. Accuracy of the controllet is inde 
pendent of usual voltage variation. N: yrmal 
response time is under 3 sec., due to the 
patented bulb construction. 


MATERIALS & METHODS 
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- Large or Small—N-B-M Bearings 

quids + 

a are Better Bearings 

You can get the benefit of National Bearing’s research and 
engineering experience on any non-ferrous bearing application 

The war against wear is universal —in a In competitive selling every feature added 
hydroelectric plant or a small lathe. Regard- to your product opens wider the door to a 
less of size, the best bearing is the bearing sale. When you plan to redesign bearings 
that is “N-B-M-engineered” for your own with an eye to longer and more trouble-free 
specific service conditions. service, contact National Bearing Division 
National Bearing Division — combined with rebar a: pee: ee 4 Bes oe 
American Brake Shoe Research offers you a 6 we C 
unique service in the design and production Whether the problem involves large bear- 
of non-ferrous bearings. A service which ings or small bearings —or non-ferrous cast- 
covers every step in the process of solving ings of any description — use the specialized 
your bearing problem — proper design, alloy, knowledge and engineering service of 

AD stress loading and lubrication. National Bearing Division. 











NATIONAL BEARING DIVISION 


ST.LOUIS > NEW YORK 








PLANTS IN: ST. LOUIS, MO. + MEADVILLE, PA. + NILES, OHIO + PORTSMOUTH, VA. + ST. PAUL, MINN. «© CHICAGO, ILL. 
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“Brake Shoe Research serves you today and onticip es tomorrow” 
: Wm, 8. Given, J., Preside 


e J, choosing a heating element for 
their tin plate immersion melting 
equipment, C. M. Kemp Mfg. Co., 
of Baltimore, Md.; found the right 
answer in structurally sound non- 
porous castings made by American Brake Shoe Company. A heat- 
resisting grade of Meehanite® gave the necessary strength, pres- 
sure tightness and resistance to thermal shock. 

In the casting itself, freedom from defects was made possible 
by Brake Shoe’s experience-based foundry techniques and by its 
background of metallurgical knowledge and testing procedures. 
In the plant shown above, where a Kemp customer operates one 
of the world’s longest lines of tin stacks, the production rate was 
increased, less flue gas consumed, temperatures were more closely 
controlled and dross formation cut down. We welcome inquiries 
on any phase of your need for castings, whether of ABK Metal 
(wear resist), Gray Iron or Meehanite® as made by Brake Shoe. 


6361 


4 
| 


BRAKE SHOE AND 


eee TID SS. DIVISION 
: , NEW YORK 17, N.Y. 
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Surfaces Are Not Marred 
hy New Hardness Tester 


A new superficial hardness tester {,, 
Rockwell” testing has been designed by 
Clark Instrument, Inc., 10200 For: Rd. 
Dearborn, Mich., for testing surfaces tha 
must not be marred, even by the standard 
Rockwell indentation. Depth of penetra. 
tion with this tester is held to limits of 
0.005 in. or less. 

The unit is particularly suitable for tes,. 
ing surface hardened steel, exceptionally 
thin metals, rolled sheet metal, or very 





— of penetration of this superficial 
hardness tester is held to 0.005 in. or le 


small areas. The machine can also be used 
for standard Rockwell testing of metals 
that are of uniform hardness throughout, 
or wherever a test of surface hardness onl) 
is wanted. 

The superficial hardness tester is avail- 
able in three models, with 8-, 12- or 16-in 
vertical capacity. Standard accessory equip 
ment includes the following: (1) special; 
formed and lapped diamond cone pene- 
trator; (2) 1/16-in. steel ball penetrator 
(3) telescoping cover for elevating screw, 
(4) oil reservoir for elevating screw; (5 
standard 3\4-in. anvil; (6) checking anv! 
(7) “V” anvil; (8) raised “V" anvil; (9 
metal dust cover; (10) leatherette covet 
for instrument; and (11) test blocks 


@ Recently developed by Thermo Electri 
Co., Fair Lawn, N. J., is a new thermocoup!* 
connector panel providing a method [of 
connecting any thermocouples of a group 
to any position on multiple recorders 0 
indicating and controlling pyrometers. It ' 
suited for pilot plant use or for checking 
temperatures in many industrial heat creat 
ing processes, aircraft engines, chemical 
processes, power plants and oil refineri¢s. 


MATERIALS & METHODS 





Ik 





gies 
+ ne 





a 


eet. i * b r t AS 
oe 2% me Ba: SRS 


% 
































Resilient !—absorbs shock and strain with- 
out tearing—holds its shape under stress . . . all 
made possible by the tough one-piece, no metal 
construction of this BETTIS DUAL Pipe 
Wiper of Perbunan rubber. Perbunan was chosen 
for its ruggedness under heavy frictional wear 
and extremes of heat and cold plus its resistance 
to oils, tearing, and cutting. 


New uses for Perbunan are constantly being 
discovered in all kinds of industries . . . for 
vexible parts in plant machinery . . . and for the finished product itself. 
in’s long-wearing qualities and resistance to rubber-destroying 

ind temperature extremes have improved products and lowered 
nance costs in many cases. 


ag satile Perbunan is readily adaptable to complex molds. It can 

e con pounded in varying degrees of hardness and combined with other plas- 
“ics to improve their properties. For further information on the 

applications and compounding possibilities of Perbunan, please write to: 


AUGUST, 1948 








PERBUNAN 


REG. U.S, PAT. OFF, 











The special rubber that resists 
oil. air.water.heat.cold and time 


ENJAY COMPANY, INC. ® 
Esso Building 
15 W. 51st Street, New York 19, N. Y. 
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pep We i 3 z New Finishes and Coatings 
a ne | | Corrosion Preventives | 
| A water-emulsion wax that is now being 
used as a rust-inhibiting coating for metals 
i Wh | has been developed by S. C. Johnson & 
ewer =i = To | Som, Inc., Racine, Wis. Applied by conven, 
tional dipping, spraying, wiping or flow. 
4 — coating, this emulsion forms a dry way 
With grinding wheels approaching : he plating on the metal part that checks corto. 
50% of the total cost to grind 5 sion. It is non-flammable and n 
me ; ON -tOXxic, 
high speed tool steel, plant , . ee and gives high coverage of between 2509 
installed a Hoffman Flotation « ad a me > 4 and 3000 sq. ft. per gal. It can be removed 
System, to serve 4 grinders. , = by degreasing if desired. The coating cap 
: a 3 FS ca be used as a corrosion inhibitor on black. 
Result: 88 grinding wheels saved yearly —), oxidized, phosphated and untreated metal 
is surfaces, and also on painted and plated 
\ parts as a safeguard against scarring and 
ae chipping. 
, R. M. Hollingshead Corp., Camden, 
R N. J., has available three types of rust pre. 
? oe Bi, ventive compounds, The solvent-base types 
Coolant saved by clarification in sab afford longest protection. They are applied 
the Hoffman Flotation System by cold dip methods. The films vary from 
amounted to 600 gallons Le medium-hard for severe outdoor exposure 
in first year. pe to the soft tacky film generally used on 
f P precision parts for indoor temporary storage. 


| They are more difficult to remove than other 


* ' types. A secoad type are the petrolat 
Ve) a= | Faele Sleaalela | | grease iobeniaiida which are applied in ie 


| molten state. They solidify upon cooling 






















































































. and so parts can be handled much sooner 
' than with solvent types. The thickness of 
Operators no longer have 
sumps to clean—they stay ‘ coating can also be better controlled and is 
on production Saved on ti usually more uniform than the solvent type 
manhours for sump cleaning ? j . 
; : Pie om fl 
f ht ; iw : “ ’ . wu 
BENS Dts ev ae 8 ee eS ee 



































All yours with HOFFMAN 
FLOTATION EQUIPMENT i oes ons 


the water-emulsion wax. 


a | ' ; 
efe ° A third category are the oil types, which are 
for Automatic coolant clarification | suitable for protection of intricate assem- 
a | blies or precision parts. They are easily 


pe i. = applied, and, if necessary, easily removec 
Convert “down” time into fi | 


production time. And get 
savings on coolant, wheels 
and maintenancemorethan 
enoughto pay back your 
investment. That, in very 
brief, is the story on the 
HOFFMAN Flotation Sys. 
tem for coolant clarification. 
To get the complete details, 






Plastic Finishes 

A new plastic which should prove useful 
in the decorative coating and film fields has 
been announced by B. F. Goodrich Chem 
cal Co., Cleveland. This material, called 
Geon Polyblend Latex, is a colloidal blend 
of Geon polyvinyl chloride and Hycat 
nitrile rubber. It is supplied as a liqui¢ 
containing 45 to 50% solids, with a speciii 


write for bulletin A-690. Models from gravity of 1.08. The mechanical stabilit 
20 to 1,000 g. p. m. 


of the latex is reported good. 
The material dries at room tempé 
to a tough, water-white film with excellent 
greaseproofing qualities. The film 
tear resistance of 1000 psi., a tensile strengt 


wee ater ey | of 2000 psi., and an elongation of 550" 
« s 223 Lamson St., Syracuse, N.Y 


tensile strength to 3500 to 4000 psi. ane 


COOLANT FILTERS + FILTRATION ENGINEERING SERVICE the elongation to 600 to 700%, but wil 


| lower the tear strength by about 20%. 
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CONTINUOUS FURNACE 


NEW YORK & NEW ENGLAND—GERALD B. DUFF, 68 CLINTON AVE., NEWARK 5, N. J. 
W. PENNA., W. N. Y. and OHIO—H. C. BOSTWICK, 3277 KENMORE RD., CLEVELAND 22, OHIO 
1OWA, MINN. & WIS.—WALTER G. BARSTOW, 1302 FIFTH AVE. SOUTH MINN. 4, MINN. 
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30 KW Drever Furnace for continuous bright annealing of stain- 
less steel wire. Capacity 85 Ibs./hr. (.020°' wire); speed 50 to 
200 feet per minute. 12 tube furnace with 9 foot heating chamber. 


Clean, bright wire, produced economically, to consistent high 
quality — those are the facts on this Drever Continuous Bright 
Annealing Furnace. ‘ 

Incorporating complete automatic temperature control with 
either electric or gas firing, Drever Continuous Bright Annealing 
Furnaces have an effective operating temperature range from 
1000° to 2100° F, and are available for wire sizes from the very 
finest up to .187" diameter. The furnace muffle tubes are made 
of seamless inconel, with sectionalized steel water jacketed 
cooling tubes. 

Extreme versatility of production is made possible by the 
design of the pay-off and re-coiling mechanisms; each block is 
individually driven, or a group of blocks may be driven at the 
same speed. Thus, wire of different diameters may be annealed 
at varying speeds at the same time. 

In addition to Stainless Steels, Drever Bright Annealing 
Furnaces are equally suited for bright annealing such metals as 
beryllium copper, nickel silver, silicon copper, brass, copper, 
optical wire, and many alloy steels. Proper atmosphere genera- 
tion equipment is supplied depending upon the type of wire to 
be bright annealed. 

If you are interested in further details on the performance of 
Drever Continuous Bright Annealing Furnaces for Wire, write 


us today. 
VER . 


750 E. VENANGO ST., PHILA. 34, PENNA. 
LINES, HEAT TREATING FURNACES, DESCALING & ATMOSPHERE EQUIPMENT 
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EASY TO 


gas-to-oil and oil-to-gas is a mat- 


INSTALL — change-over 


ter of seconds for most installations. 





RUSH 8-page bulletin giving spec ficctions ond er 


Glad to have your engineer determine 












CO ee EE EEE EEE EEE EEE EEE EERO 


jineering detoils. 


: ATTACH THIS COUPON TO YOUR LETTERHEAD AND MAIL 
' 
' 


our requirements. 


eee eeeeeee 


RETURN THE COUPON | “7aday/ 


PREVENTS LOST TIME 


@ Proved in 159 furnace installations 
—1100 burners, during winter of 1947 
by 61 enthusiastic users. Provides low 


cost insurance against lost production 


_and shipping schedule upsets. Builds 


employee relations and creates custo- 


mer goodwill. 


ACT QUICKLY!--the demand for 


this new Oil Standby Equipment is rapid- 
ly absorbing the available production 


facilities for installation this fall. 


SURFACE COMBUSTION CORPORATION 
TOLEDO 1, OHIO 


INDUSTRIAL BURNERS 
ann FURNACES 





The film will heat seal at 280 |; 
temperature flexibility is good: 
flexible at -5O F. It is tasteles; 
toxic. The very slight odor which 
in the cast film disappears upon 
2-mil film has a moisture vapo: 
sion of 6 to 8 gm. per 100 sq. in 
A dielectric strength of about & 
mil open up the possibilities for 
rial in electrical applications. 
Another new finish designed especially 
a protective coating for aircraft surfaces has 
been placed on the market by Regal 4; 
Corp., 318 W. 39 St, New York The 
finish is a clear solution that is spray 


Its low 
C is stil] 
ind Nop. 
> Pleseny 
\S1ON, A 
(ransmis 
in 24 by 
0) y, 


A plating rack coated with the plastic rut 
coating. 


over metal and fabric to form a hard bu 
flexible transparent film. It dries in 6 0 ' 
hr., and is said to protect the surface from 
abrasions, corrosion, weathering, stains a0 
the like. 

The development of a new liquid plast 
plating rack coating has been announctd 
by Enthone, Inc., 442 Elm Street, Dept 
MA, New Haven, Conn. This materia 
supplied as a viscous liquid containing 
100% solids, which is applied by dippi9 
to produce coatings varying in thicknes 
from Vg in. to % in. The material is 4 
plied over a primer coat and is baked 
temperatures of 350 F. or higher for a sho" 
period of time. 

The coating is stated to have h 
tance to all types of inorganic solution 
particularly plating solutions and inclu 
chromium plating solutions. The sul 
produced is glossy so that solutions 
readily wet it. Racks coated with 
material are being used in full automat 
plating cycles involving the use of stfoo 
alkali cleaner, strong acids, acid or alkalis 


MATERIALS & METHOP 
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Save 


TIME AND MONEY 
\ WITH THIS NEW 


> WHISTLER 
U-375 


Adjustable 
Perforating 
Die Set 


MONEY-SAVING opportunity to prove in 

your own plant the many advantages of 
Whistler Adjustable Dies. Now being employed 
by thousands of metal working shops. The compact 
design of this special U-375 unit (10” x 12” working 
surface) provides up to 25 holes, 1/49” to 4g” diameter. 
Pierce materials up to and including yg" mild sheet 
steel...in One operation. Minimum centers of 7%” are 
permitted. Set-ups are made quickly and into production 
within hours. Precision perforating on long or short runs 
at much reduced expense. Re-use of punches and dies writes 
off first cost. The U-375 unit is shipped complete ready for 
immediate set-up. 


@ SENT FREE ON REQUEST 
Special U-375 Booklet and General Catalogs. 
In brief informative style, with clear- 
cut illustrations, this literature gives 
complete details about Whistler Ad- 
justable Dies. Write today. 


See us at Booth 1502 National Metal Exposition October 25 to 29—Convention Hall—Philadelphia 
AUGI 1948 117 
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of a z t's alloyed to 

19 INCH » meet a highly 

“It's centrifugally, 

BP cast to give it the! 

CAST 3 greater metal 
‘‘CARTRIDGE’”’ “tal 

is mctural requirement. It's 


Trosive condition. 

Ceutrifugally — 
her strength and! 
lensity to meet a tough 

oy Bey) 


8 = 6 eee © ~- 


t fpical of what we can do in 
) i if Centrifugal casting department. 
In this case fictions were made and welded 


L together. 


“.. May we suggest that if you have need for any high 
alloy pipe or tube ranging in diameter from 2% 
inches to 24 inches and, depending on diameter, 
up to 15 feet in length, you look into our centrifugal 
casting service. 


THE DURALU COMPANY 
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plating solutions, and chromium plajj, 
solutions. Repair of the coatings fo; . 
placement of hooks is done by the ise of 4 
patching cement and a radiant ene: ey wm 
lamp. Bee 


Straightening Press Designed 
for Finished and Rough Work 


A new 75-ton model has been added 1, 
the line of hydraulic straightening presse, 
manufactured by Colonial Broach (, 
P. O. Box 57, Harper Station, Detroit. Dg. 
signed for handling both finished and roug) 
work, the new press employs a double 1,i 
straightening fixture to take care of th 
larger and heavier work for which this high 
capacity press is designed. 

Reinforced welded steel construction js 
used for the open side frame design 
Motors are built-in. Rams are direct acting 
from high capacity hydraulic  cylinde;; 
mounted in the head, and are available 
with bronze ram noses in place of th 
standard steel design, if desired. The san 





This 75-ton straightening press can 
for handling both finished and roug! 


is true of work support anvils. Work s 
ports may be either center or roller typ 
depending on the nature of the work to & 
handled. Guide rails are extra long ' 
prevent sagging of long work beyond the 
work anvils. Standard equipment incluces 
hand controls and pressure gage. 

Floor space is 54 by 140 in., incluaing 
the straightening fixture. Stroke of the ran 
is 12 in., with a power stroke speed of 4 
in. per min. and a return speed of twit 
this amount. The hydraulic system 1s oP 
erated through a 15-hp., 1800-rpm. moto! 


@ Users of the submerged-ar 

process can now obtain a newly dé 
bronze bare wire in coils that is satisiacto! 
for overlaying large steel areas for beafine 
wear- and corrosion-resistant servic tof 
joining aluminum bronze. The new Ww!" 
called Ampco-Torde 10 Bare Wire, 1s P!° 
duced by Ampco Metal, Inc., Milwaukee *: 
Wis. It is supplied in coils in 's- * 
3/16-in. dia. sizes. 


MATERIALS & METHODS 
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1. S$. P. permanent magnet used in cosmic ray 
research at the University of Chicago. A 
“cloud chamber” is fastened rigidly within 
the air gap, so that cosmic rays entering the 
gas-filled chamber are deflected by the mag- 
netic field. Physicists’ calculations are based 
on the path made by the ray through the gas. 


ki Cosmic Ray research at the University of 
Chicago, an I. S. P. permanent magnet helps 
speed the study of particles unbelievably small 
—yet with energy that staggers the imagination. 
U. of C. physicists asked our engineers to fur- 
nish this special permanent magnet—with a 6.5 
inch air gap—to make their studies possible at 
high altitudes. 
WORLD’S LARGEST 


The resulting magnet—of Alnico V—is the 
most powerful permanent magnet in his- 
tory. Yet its weight is only a fraction of that 
of an electromagnet with comparable 
Strength; and it requires no electric cur- 


Photograph of “tracks” through 
the gas-filled cloud chamber. 





—+ 4 + e-o% 


po 


rent for operation. Thus it can be taken to 
mountain peaks or up in airplanes for work in 
rarefied atmospheres. And it has these addi- 
tional advantages: no heat produced, no shock 
hazards, no operating costs. 


“PACKAGED ENERGY” MAY BE YOUR ANSWER 


Permanent magnets, with their “independent 
power,” may be the solution to your problems 
—in new equipment designs—or in obtain- 
ing higher efficiency, more economy in 
present products. Investigate now. Sizes 
and materials for a complete range of uses. 
Write today, Dept. D-8. 


-¢-—> 








THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF ““PACKAGED ENERGY” 


6 NORTH MICHIGAN AVENUE 
SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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CHICAGO 2, ILL. PLANTS 
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CUT YOUR 
time 
LOSS MOORE RAPID 








FURNACES 


As far as cost and out-put are concerned, non-produc- 
tive time is waste time—and the periods consumed in 
recharging a furnace are certainly non-productive. 
That’s why you save—both time and money—with 
Lectromelt furnaces. 

Lectromelt’s top charge feature makes recharging a 
quick, simple process that drastically reduces furnace 
down time. The furnace roof is raised and swung aside 
hydraulically, the charge is dropped in and the roof 


repositioned. Then you're ready for “power on”. 


Lectromelt furnaces are available in sizes ranging from 
100 tons to 250 pounds. Write today for complete 


details. 


MANUFACTURED IN 


CANADA Lectromelt Furnaces of Canada, 
Ltd., Toronto 2 

ENGLAND 

SWEDEN -Birlec, Ltd., Birmingham, England 

AUSTRALIA! 

FRANCE Stein et Roubaix, Paris 

BELGIUM S. A. Belge Stein et Roubaix, 
Bressoux-Liege 

SPAIN General Electrica Espanola, Bilbao 

ITALY Forni Stein, Genoa 


PITTSBURGH LECTROMELT FURNACE CORPORATION 


Pittsburgh..30,.. Penna. 








with top-charging 
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Abrasive Cutting Machine 
Is Completely Automatic 


A fully automatic abrasive cutti:. m). 
chine with an oscillating head is nov ayajj. 
able from the Andrew C. Campbe!) Dj, 
American Chain & Cable Co., Inc., ‘ridge. 
port 2, Conn. This new machine is sequence 
timed and, therefore, regardless of size 0 
stock being cut or length of feed, no ad. 
justment of the timing cycle is required 
It will cut materials up to 6-in. dia. soli; 
stock. 

The machine is completely automatic 
Here is the cycle of operation: Abrasive 
wheel cuts through work. During this tim. 
the feed carriage is being returned to |ef; 
hand, or starting position. At completion, 
of cut, abrasive wheel is raised to “UP 
position. Work clamps are raised clear of 
work and at the same time clamp of feed 
carriage is then moved to right against jt; 
stop. Bar clamp is released and simuly. 
neously the work clamp moves downward 
and securely clamps bar into V-block. 
Abrasive wheel is started downward and 
cycle repeated. This fully automatic mu. 
chine is said to cut larger diameters faste; 
than ever before possible by the automat 
abrasive method. 


Speed and Feed Changed 
Automatically in New Milling Machines 


New dial-type milling machines in me- 
dium and high-speed ranges, plain, univer- 
sal, and vertical styles, have been announced 
by the Cincinnati Milling Machine C 
Cincinnati 9. The new machines have power 
speed and feed change, operable with 
single two position lever at the front contr 
position or a similar lever at the left-har 
side of the column. 





Here shown is the vertical model 
new dial type milling machine 


The machine performs the actual wotk 
of shifting gears. While the operator ho! 
the lever in the speed or feed changé 
tion, the speed or feed dial, as the case m4} 
be, clicks around, and upon release « 
lever, the proper gears are in mesh for the 
speed and feed indicated. This feature ‘5 
desirable where rough and finish cuts, of 4 


MATERIALS & METHODS 
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in TO PLAN YOUR 


power 


er ce em TOOLROOM HEAT TREATING DEPARTMENT 


Published to assist those planning new or expanded heat treating depart- 
ments. It’s yours for the asking. 

Material contained in this 24 page booklet, prepared by the Lindberg 
Engineering Company, is based upon years of experience in helping 
design hundreds of toolrooms . . . plus additional information gained 
from the 24-hour-a-day operating experiences of the toolroom heat 
treating department of the Lindberg Steel Treating Company, the 
world’s largest. 

It helps arrive at total costs in advance * Shows recommended de- 
partment layouts * Tells how to select furnaces of proper size * Gives 
prices of auxiliary equipment such as tongs, quench tanks, straightening 
presses, hardness testers, work benches, etc. * Contains loose template 
pages of furnaces, quench tanks, etc. and graph paper . . . a few seconds 
of scissor work shows you how your department will look. 

To get your copy write or call your nearest Lindberg Engineering 
Company office or the Lindberg home office at 2451 West Hubbard 
Street, Chicago 12, Illinois. 











Other helps for Heat Treaters. ‘‘Heat Treating Hints’’—a publication covering the practical side of 
heat treating with strictly ‘“‘how to do it’’ articles. Available on request. 

‘‘Heat Treating Hints’’, two movies, (color and sound) bring to the screen practical articles from the 
printed ‘“‘Heat Treating Hints’’. Ideal for technical associations, pi.nt showings, schools. Write for Bookings. 
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DEPENDABLE PRODUCT CONTROL 


MAXIMUM FLEXIBIL- 
ITY of heating rate .. . 
soaking period . . . product 
travel .. . and size, shape 
and weight of product! 


Step-by-step control 
through multi-zone con- 
struction with separate 
heaters, fans and controls 
for each zone. 


Mechanized conveyor and 
fully automatic control 
throughout. Forced con- 
vection heating recircu- 
lated for maximum heating 
rate and uniformity. Gas 
or oil fuel. 


HARDENS—DRAWS— 
STRESS-RELIEVES mixed 
products of variable sizes, 
weights and shapes with 
uniform results. 


AUTOMATICALLY fol- 
lows pre-determined heat- 
ing, soaking, cooling cycle. 


UNIFORM TEMPER.- 
ATURE CONTROL 
lengthwise of furnace—ac- 
curately checked at up to 
10 points in furnace. 


SELF-CONTAINED car 
drive—Super-duty recircu- 
lating fans. Gas or oil fired. 








GEORGE J. 


PITTSBURGH, PA 


ae 






watt 





























AUTOMATIC MOVE. 
MENT of product through 
Hardening Furnace—Au- 
tomatic Quench—Draw 
Furnace! 


HANDLES irregular sizes, 
shapes, weights simultane- 
ously or in sequence... 
with uniform results. 


For gas, oil or electricity. 
Requires only a two-man 
crew! Alloy carriers are 
not quenched. 


RR Re rr er emmemn cnmnne ee 
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variety of cutters, are required whi/s the 
part remains in the fixture or on the table 

High-speed machines have 21 spindj. 
speeds 20 to 1500 rpm. for the No. size, 
and 18 to 1300 rpm. for the Nos. 3 and 4 
sizes, in approximate geometrical p: ogres. 
sion. Twenty-four feeds, also in geom ctrica| 
progression, cover a range of 5/16 in, 
60 in. per min. Medium-speed machine, 
have a slightly smaller selection of :peed; 
and feeds, and the upper limits are 1, 
those for high-speed machines. 

Vertical types have hydraulic counter. 
balance for the vertical head. All the types 
are equipped with built-in vibration damp. 
ing units—in the overarm of horizontal 
machines and in the vertical head of verti. 
cal machines. 

Standard equipment includes motors and 
controls with all styles of these machines. 
In addition, vertical machines are equipped 
with power feed and rapid traverse to the 
vertical head, and a-four position, dial indi. 
cated turret stop. Like other power feed 
units, the vertical head has 16 and 24 
different feeds, for the medium-speed and 
high-speed types, respectively. Feeds range 
from 5/16 in. to 8 in. per min., and 1% in 
to 24 in. per min., while the rapid traverse 
rate is 40 in. per min. for both. 


@ A new compound manufactured 

Eutectic Welding Alloys Corp., 40 Worth 
St., New York 13, is designed to confine 
the flow of molten alloys to the limited 
area upon which the weld is to be applied 
This compound protects the parent metal 
from discoloration at welding temperatures 
and thus assists in retaining the cleanliness 
and brightness of the metal. In additi 

the possibilities of distortion are great 
lessened, with the temperature being « 

fined to the specific area under consid: 


eration. 


Die Casting Machines 
Can Use Single Cavity Dies 


Two new models of die casting machines 
were brought out recentiy. One of these 's 
produced by Light Metal Machinery, Inc. 
Penton Bldg., Cleveland. It is a fully auto- 
matic hydraulic type designed for zinc, 
or lead production. Shot capacity is 32 02 
and top speed of the new machine is 72! 
shots per hr. Other speeds are 520, 340 and 
240. Die movement, shot and ejection fo! 
low in continuously repetitive cycles 

The machine's higher output ¢ 
plants to use single cavity dies and © 
costs. Other advantages listed by the manu 
facturer include faster die changes, 2 
dimensional accuracy, smaller floor spac 
needs and lower maintenance cost. | 

The other model has been introduc 1 by 
the DCMT Sales Corp., 315 Broadway, Ne* 
York. It is a small, air-operated die casting 
machine, designed for quick casting of sm" 
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Engelhard 
‘A THERMOCOUPLES 


ENGELHARD manufactures a complete line of thermocouples and 
accessories to meet all requirements . . . . . + «+ « >; 
In addition, ENGELHARD offers thermocouple REPAIR SERVICE 


@ Rare metal thermoelements (platinum vs. platinum-rhodium) that have served 
their usefulness are commonly scrapped and replaced by new wire, the scrap 
value of the old thermoelement applying against the cost. Considering that 
platinum and its alloys in new wire form are worth approximately four times 


that, as scrap, the ENGELHARD RECLAIMING PROCESS restores a large 


part of the old thermoelement to its original condition, equal to new. 


@ Maintenance engineers easily recognize the tremendous savings effected by 
almost half or more of the cost of buying a new thermocouple. 


Bring your Thermocouple problems to ENGELHARD 


48 HOUR 
REPAIR 
SERVICE 











CHARLES ENGELHARD, INCORPORATED 
850 Passaic Ave. . 


East Newark, N. J. di 














LENAPE woe e manways 


IN STEEL, AND A VARIETY OF 
STAINLESS COMPOSITIONS 


Lenape Type R Manwoys offer 
decided cost reductions in com- 
parison with American Standard 
Manwoys of similor rating. Pro- 
duced to meet ASME Code re- 
quirements, these seamless mon- 
ways are available in heavy type 
(200 psi) and light type (125 psi) 
with 16”, 18”, 20”, and 24” open- 
ings as standard. Both heavy and 
light types can be supplied “long” 
(12” height) or “short” (5” to 8” 
height) depending upon opening 
diameter. Slightly curved radius 
mokes for easy entry. Dished cov- 
ers are available. Swing covers, 


davits, and similar special details 

con be supplied for Manway 
service. 

Lenape Type R 

Nozzles are*supplied 

of heavy or light as 

above, in short 

model only. These 

nozzles are curved 

fo cylindrical diam- 





Type “R" Manway 


Type “‘R’’ Nozzle with Cover 


eter or spherical ra- 
dius as specified. 








Quotations will be given our immediate 
attention — Bulletin 4-61 and current 
price schedule M-47 will be sent uvon 
request. 


m% 


HYDRAULIC PRESSING 
AND FORGING CO. 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
Dept. 102 ' West Chester, Po 


etD man ) propucts 
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This fully automatic hydraulic die cay 
machine has a 32-02. shot capacity, 


parts in zinc alloy, utilizing single-cavity 
dies operating at high speed. It can maip 
tain a production rate of 20,000 shots pet 
week. 

Features of the machine include option 
hand and foot controls and an air system 
with pilot and ram valves integral. Ty 
machine carriage is undercut for downpulls 
and ejecting large castings. The base plat 
is adjustable to allow the use of die blods 
of any required thickness. 

The pot uses hydraulic suction to fill th 
cylinder. There is a porthole at the bay 
of the pot which allows all the metal inj 
to be used before refilling becomes neces 
sary. 


Automatic Screw Machine Designed 
for Carbide Tooling 


A new multiple spindle automatic screv 
machine has been announced by the Ne 
Britain-Gridley Div., New Britain Machin 
Co., New Britain, Conn. This new machise 
is built to handle carbide tooling and has: 
standard capacity of 244 in. 

The six cross slides are radial to the center 
line of the spindle carrier and are 60 deg 
apart. This symmetrical radial arrangemest 
gives the same line of forming thrust 0 
each position and allows interchangeability 
of tool holders among the five formin 
slides. 

Carbide tooling can be applied to ts 
machine because of its over-all weight 40 
ruggedness. Cross slide cams are withit 
the cross slide mountings and, being direct) 
behind the slides, eliminate deflection co™ 
mon with conventional linkage. The increa* 
in chips from high-speed carbide producto 
is taken care of by the wide open toolitf 
area, large chip capacity in the pan, anc? 
chip conveyor. 

Tool holders are interchangeabiec, 
slide cams are easily changed, and attach 
ments are conveniently applied. A niversal 
main tool slide adjustment permits the 
selecting of any ratio of approach feed 
without changing high point, drawback 
stops, or total stroke. Stock feed out length 
is adjusted without changing any «ms. 
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with TOCCO Induction 


PRODUCTION TRIPLED! 
ONIT COST CUT 60% 





Even if your products are entirely different in size and shape TOCCO can 
probably provide similar cost reductions and production increases for you. 


® Nash Motors, Kenosha, Wisconsin reports the 
following benefits from TOCCO Induction braz- 
ing of drain flanges to automobile oil pans: 
1. PRODUCTION TRIPLED — Using a hand torch, 
production was only 21 brazed assemblies per 
hour. TOCCO brazes 75 per hour—357% of 
former output! 

COSTS CUT—Ar the same time TOCCO Induc- 
tion brazing cuts labor and material costs from 


THE OHIO CRANKSHAFT COMPANY 





$12.75 to $4.90 per hundred—a reduction of 
60%, representing a saving of $6.00 every hour. 
3. OTHER ADVANTAGES —include a neater, bet- 


ter looking brazed joint, and a complete elimina- 
tion of leakers and subsequent repair costs. 


TOCCO Engineers are glad to help you find appli- 
cations in your plant where TOCCO Induction 
Heating would increase your production, cut your 
costs and improve your products. 


FR E E THE OHIO CRANKSHAFT CO. 
Dept. T-8, Cleveland 1, Ohio 


—‘‘Induction Heating” 


Name 


Please send free copy of 60 page book 





Position 





Company 





Address 





City Zone State 





























IMMEDIATE DELIVERY 


32100 


STEEL TUBING and BARS 


PETERSON STEELS, INC. maintains the largest stock of 
high carbon-chrome (52100 type) steel, seamless tubing and 
round bars in the country. More than 200 sizes of tubes 
from .875" O.D. to 8.231” O.D. Bar stock from .171” round 
to 7.5” round. 


Ring forgings also supplied quickly —any analysis, any 
size. 


WRITE FOR CURRENT STOCK LIST 


Contains full information on all available sizes, finishes, 
etc. Write today, on your business letterhead, for your copy. 


PETERSON STEELS.INC. 


DEPT. A, 420 LEXINGTON AVE. - NEW YORK 17, N. Y. 
Telephone: MUrray Hill 5-1560 


NEWARK, N. J. . DETROIT, MICH. . CHICAGO, ILL. 






































USE HEADED AND THREADED FASTENERS FOR 
ECONOMY AND RELIABILITY 


?? LOOKING FOR ?? 


bby Feel 


and 
BETTER BOLTS SINCE 1882— 
A full line in carbon steel, 
heat-treated alloy steels, 
stainless steel, silicon 


bronze, brass, bronze, and 
monel metal. 










We fabricate 
every standard 
alloy steel into 
bolts, studs and 
many special 
fastenings. Ac- 
curately made 
in standard di- 
mensions or to 
meet your 
specifications. 


© -PAWTUGHEL 


MANUFACTURING COMPANY 


327 Pine Street - Pawtucket, R. | 


THE PLACE TO SOLVE YOUR BOLT PROBLEMS 





Carburizing Salt Easily Cleanoy 
from Quenched Part: 


A new carburizing salt which 5 said , 
be readily removed from oil quen: hed pant 
by immersion in hot water is a de, ‘lopmen, 
of the E. F. Houghton & Co., Phi!adelphiy 
The new product is recommended for case 
hardening of hard-to-clean parts, at temper. 
tures up to 1575 F. Its lower temperary, 
operation creates less thermal shock 4p; 
less tendency to warp; the salt washes og 
readily from threads or crevasses, so that pp 
tumbling or sand blasting is necessary, 

This water soluble salt, known as Perlito, 
“W"’, is also used as a replacement {o, 
straight cyanide. The advantages oy, 
cyanide claimed by the manufacturer jp. 
clude: time cycles cut in half, harder gy. 
face, easier to clean and leaving a clean 
surface, less cyanide breakdown, less fyp. 
ing, and more pleasant for operators. 



























Rocker Arm Welder 
Has Large Arm Adjustment Range 


Air-operated rocker arm welders, in both 
30- and 50-kva. capacities and with throat 
depths ranging from 18 to 36 in. for each 
capacity, have been announced by Progre:. 
sive Welder Co., 3050 E. Outer Drive 
Detroit 12. The front part of the machine, 
which carries the welding stresses, is of reio- 
forced welded steel construction; the rea 
part of the machine serves mainly as a 
enclosure and is provided with removable 
panels to give access to the interior of the 
welder. 

Some of the features claimed for t 
welders include: three independent water 





This rocker arm resistance welder has thre 
independent cooling circuits for tran 
former, lower arm and upper arm. 


cooling circuits for transformer, lower 4! 
and upper arm; larger range of ad 

of throat opening; optional single « 
cylinder or compound retractable stros 
cylinder, interchangeable within the ™ 
chine; transformer direct couple so weldiné 
arms and supported from rigid front colum 
of machine; externally accessible heat ©” 
trol; high-speed air valve permitting hight 
welding speeds. 
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EXPECT THIS ACCURACY 


—_—_— 
in the Sleeve Bearings you buy 


AS by Johnson Bronze 


are precise in every dimension. They are 












the serviceability of the finished equip- 
ment. Don’t be satisfied with less! Since 


easy to install and they operate efficiently 
from the start. Achieving this accuracy, 
consistently, is no accident. Long experi- 
ence in producing all types of Sleeve 


the original cost of Johnson Sleeve Bear- 
ings is low, there is no premium charged 
for this workmanship. Phone the Johnson 
Branch in your vicinity . . . or write direct 


Bearings has taught the correct speeds, for further information. 
feeds and cuts . . . the proper method of 
: boring . . . the right angle for the chamfer 
tran . . plus the many other fine points that 
mean the difference between top quality 

ind mediocrity. 
Users throughout the nation depend 
; upon Johnson Bronze for such quality. It 


stroke aves them on assembly costs and improves 












BRANCHES IN 
20 INDUSTRIAL 
CENTERS 


3S 





t con: 


higher 


JOHNSON BRONZE CO. 769 S. Mill St., New Castle, Pa. 


1948 127 
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AMAZINGLY DIFFERENT 
BEARING BRONZE 


BEARIUM 
METAL 


The unique structure of Bearium 
Metal combines not only the best 
features of babbitt and bronze, 
but, in addition, has desirable 
frictional characteristics that are 
exclusive. 


¥* it will not melt out like babbitt. 


*% it does not score like an or- 
dinary bronze. 


* it definitely puts an end to all 
problems ordinarily encoun- 
tered in frictional applications 


Write for full information on this 


amazing bearing alloy. 





ORDINARY LEADED BRONZE of 
25 diameters shows poor lead 
distribution, with lead between 
copper grains. 






























ROTARY GAS 
CARBURIZERS 


A “First” by A.G.F. Co. 


Versatility is the outstanding char- 
acteristic of AGF Rotary Gas Carburiz- 
ing Furnaces, which may be used not 
only for carburizing, but also for clean 
hardening, normalizing, annealing, 
and other general or atmospheric work 
without modification to the furnace 
of any kind. 


Uniform heating of the work is 
assured by the gentle mixing produced 
by the rotary action of the retort, 
which is heated by numerous carefully 
distributed and balanced gas burners. 
Carburizing or atmosphere gas is in- 
troduced through a simply-designed, 
trouble-free connection. 


Charging and discharging of the 
work is accomplished by means of a 
tilting feature, which is power-driven 


142 SPRING 





on the larger models. The retort re- 
mains within the heat at all times. 


The furnace shown above is the 
latest, improved AGF Rotary Gas 
Carburizer, batch type, with new 
maintenance-free roller bearing retort 
support. 


AGF gas carburizing equipment also 
includes Continuous Rotary Furnaces 
and Vertical Retort Carburizers. Write 
for literature. 


AMERICAN GAS FURNACE CO. 


ST., ELIZABETH, N. J. 
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Engineers 


Dr. Henry H. Hausner has been mat 
a member of the staff, metallurgical ». 
search and development laboratories, Sy. 
vania Electric Products, Inc. A _ researd 
associate and professor in the graduate 4, 
vision at New York University, Dr. Hay 
ner will specialize in powder metallurgy 
for application to electron tubes, lighting 
and special products. During thé ; 
developed and patented hermetic seals fe 
electronic equipment widely used in com 
munications apparatus. He received his 
electrical engineering degree from the Un: 
versity of Vienna in 1925 and his PhD. is 
1938. 


Dr. R. F. Miller has been appointed » 
sistant to the vice president, Research & 
Technology Department, Carnegie-IIlinos 
Steel Corp. He received his doctor's degre 
from Massachusetts Institute of Technolog 
in 1934 and was then employed as instruct 
in the Metallurgical Dept. of Yale Univer 
sity, in 1936 joining U. S. Steel ats 
Kearny, N. J., laboratories. In 1943 he west 
to Pittsburgh as. development enginect 
stainless and alloy steels, department 
research and technology. 


Raymond H. Schaefer has become directs! 


of research and development, Americ 
Brake Shoe Co., having joined that of 
pany in 1940 as an assistant foundry met 
lurgist for the American Manganese 9! 
Div., becoming chief metallurgist in chat 
of metallurgical research and the compaty’ 
experimental foundry in 1945 He was 
graduated from Carnegie Institute o! Tech 
nology in 1934. 

R. E. Peterson will supervise the +“ 
diffraction laboratory of Permanentes % 
Kaiser Aluminum Co.'s Metallurgical %¢ 
search Dept., having formerly en 
the Fansteel Metallurgical Corp. 1 
department will search for nev ' 
proved alloys and new aluminum 4pP* 
tions. Mr. Peterson has been in charge ” 
various research projects for U. » 
Government at the Watertown ind Roe 
Island arsenals. Mr. Peterson will study ™ 
internal structure of new and 
aluminum alloys. The department 
termine the structural changes brow 
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yacks your product with the proved sales- 
uppeal of a hammered-metal-like finish... 
educes rejects...helps finishers stay out 
of trouble because it’s so simple to use 





I, you're looking for a finish that’s easy to apply, yet 
pives your product that “look” that appeals to buyers — 
ammertone is your answer. 

Available in practically all colors, Hammertone can be 
prayed on either metals, wood or plastics with equal success. 


It bakes or air dries to a tough, smooth finish with the 





striking appearance of hammered metal. Weld marks and small 
surface defects are hidden by Hammertone, which — 

addition to its uniform results in application — reduces 

rejects to a minimum. 


For further information, write for Technical Data Bulletin #115 


br ask your M&W representative. Color card is available. 


PIONEERS 
IN PROTECTION 










M&W.C? .. - where industry goes cctlh fnishing prrotlems 


MAAS -& WALDSTEIN: COMPANY new iicesty 


Boston Si Moa tee Oh tele a” pagar ie Wo AWigeles (34; Calit. 
















Pacifie Ceeys Division: SMITH- “DAVIS ap 10751 Venice Bieler ape: Los Angeles 24 
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HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field — less than 1% — 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 





The accepted melting tool in brass rolling mills 


throughout the world. | 





* Upwards of 3 billion pounds annually. 


AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue «+ Philadelphia 25, Pa. 





AJAX jnouction MELTING FURNACE 


WYATT 





ASSOCIATE AsAE METAL COMPANY, Now-Ferroe: lage! Metals ond Alloys for Foundry Use 


Alax CORPORATION, Ayas Northrup tad toe Fer ma oe 
COMPANIES: Asa HLECTRIC COMPANY, INC., The Ajox-Huligren Electric Salt Both Furnace 
AJAI CmGIMEERING Ayas lame Wyar! Aveenum Meliong leds Anon 8 











Dies - Chucks - Patterns - Tube Bends 


Make them faster... . 
and better... 


with CERRO ALLOYS 


| Reduce tool room labor cost. Make chuck 
| , a | jaws for holding irregular parts in a frac- 
| is ) tion of the time by the Cerromatrix method. 
Ge a 


Chuck Jaws made of 
Cerromatrix 


he Ba nT te om - ‘ 























Speed up production of accurate duplicate 
patterns for match plates with non-shrink- 
ing Cerrobase. 











Duplicate of Master Pat- 
tern made with Cerrobase 








Thin wall tubing and extruded shapes are 
readily bent to small radii without buck- 
ling; flattening or wrinkles where Cerro- 
bend (melting point 158° F) is used as 
filler. Readily melts out cleanly in boiling 
water. 














Extrusions and tubes X the operation in which you are interested, and clip this 
bent with Cerrobend aq to your letterhead. Literature will be forwarded without 


CERRO DE PASCO COPPER CORP. 














130 


Nesws of. 


> ENGINEERS 
Ns 
SOCIETIES 







3 


by different fabricating methods and ,, 
effects of annealing, tempering, hardenigg 
and other heat-treating processes. 









































M. A. Sievert has been appointed » 
engineer in the Technical Service 
Reynolds Metals Co. He was graduated fro, 
the University of Wisconsin in metallurgiq| 
engineering, has done research to develop 
new applications for aluminum, and hy 
designed and made dies of various typy 
D. J. Hedgecock has been made engine. 
ing specialist in the wire, rod, bar ap 
structural division of Reynolds. He yij 
promote new uses for aluminum in ty 
structural engineering field. At one tim 
ne was chief engineer and acting phy 
manager at Reynolds’ plant at Newat 
Ohio. 


Dr. A. V. Astin, assistant chief, Be. 
tronics Div., National Bureau of Standark 
has been awarded His Majesty's Meda! fy 
Service in the Cause of Freedom. Dr. Asti 
was in England in 1944 and 1945 in om. 
nection with the radio proximity fuze. He 
has done extensive research on methods 
techniques and components for these fur 


Charles Lukens Huston, pioneer stet: 
maker and first vice president, Lukens Sted 
Co., celebrated his 92nd birthday July § 
by working as usual at the plant. He is: 
patentee of several highly regarded inveo- 
tions in steel making. He planned ani 
designed Lukens 4-high, 206-in. mill, th 
world’s largest plate mill. 


Evan Just, editor, Engineering & Mini 
Journal, has been appointed director « 
strategic materials for the Economic Cooptt- 
ation Administration at Washington. Hs 
division will speed production and procutt 
ment of materials needed for the U. 5 
stockpile. As part of the European Recover 
Act, the 16 participating nations are 
furnish the U. S. strategic materials that the 
produce. 


Dr. Robert D. Huntoon, assistant chit! 
Atomic Physics Div., National Bureau 
Standards, has been presented an achiev 
ment award by the Washington Academy 
of Sciences for 1947. He joined the burea 
in 1941 and assisted in the early develo 
ment of proximity fuzes, At the State Unt 
versity of Iowa he specialized in nuct# 
physics, receiving his Ph.D. in 1938. he 
belongs to the American Physical Sout 
and other technical organizations 


Lt.-Gen. Eugene Reybold, U. 5 Arm; 
Engineering Corps. (retired), has »e& 
made vice president in charge of operatio® 
of Lustron Corp., maker of porcelain ena 
all-steel homes. He will be in charge of ™ 
engineering, production and ceramic * 
partments. During the war he was chi¢! ® 
the Engineering Corps. and won many & 
tinguished medals. 


Edward H. Enberg, Jr. has been placed 
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Photo courtesy Lamb Rubber Co. 





.. . and in Hycar alone, this combination of characteristics 


‘Black Magic” is an oil-base drilling 
mud, used to counteract earth pres- 
sures and to lubricate in oil well 
drill miles underground. Hycar is a 
chemically designed rubber made to 
resist oil, 

The man in the picture is showing 
you a pipe protector made by the Lamb 
Rubber Company for this operation. 
It is made of Hycar American 
Rubber and for very certain reasons. 
First, the protector has to be stretch- 


}able—for a 4-inch protector must 


pull Over a 7-intch joint. But it must 
be resilient, too, so it hugs the pipe 
by its own natural strength. But that’s 
not enough! Deep drilling means 


;'€mperatures of 285 degrees F. 


a } ‘ : 
band better—so the pipe protector 
must resistant to heat. Most im- 
} Portant of all, however, is the fact 


that it must protect metal from abra- 
sion and therefore be many times 
more abrasion-resistant than metal 
itself. Lamb tried many materials— 
settled on Hycar. 

So count them: parts made of Hycar 
are oil-resistant, heat-resistant, abra- 
sion-resistant—resilient, strong and 
able to stand up under wear. How 
many materials do you know that 
combine so many characteristics— 
and we haven’t said yet how Hycar 


Hy 





€ 


Reg US Pat Of 


Amiri Ry per 


ar 


can be compounded so as to be non- 
staining, easy-processing and take 
any color of the rainbow you want 
to give it! We’ve told you about its 
use in oil wells only because you, 
yourself, might get some ideas about 
parts or products where Hycar Amer- 
ican Rubber will do it better. It’s 
used as an adhesive in many fields, as 
an impregnant for paper and cloth— 
and for a list of useful items as long 
as your arm. 


We make no finished products from 
HYCAR—or from any other B. F. 
Goodrich Chemical Company raw 
materials. However, we'll be glad to 
work with you on any special prob- 
lems or applications. For more in- 
formation, write B. F. Goodrich 
Chemical Company, Dept. U-4, Rose 
Building, Cleveland 15, Ohio. In 
Canada: Kitchener, Ontario. 


F. Goodrich Chemical Compan A ee 


GEON polyviny! materials * HYCAR American rubber + KRISTON thermosetting resins « GOOD-RITE chemicals 
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in charge of all standardization at Key, 
Cliff Laboratories, Peekskill, N. Y., make, 
of microhardness testing and allied equip. 
ment. John B. Verrier, Jr. has been put ip 
charge of sales. Both were for many yea 
in similar capacities with Wilson Mechanic! 
Instrument Co., Inc. 


® Handle Sheets 
with 


-F LiFTeRs 


Handle loose or bundled sheets with one of these C-F Lifters and you save 





Ralph J. Jess has been promoted » 
general superintendent of the Steel Ip. 
provement & Forge Co. He joined the com. 
pany in 1940 and was production manage 





TIME and SHEETS, because C-F Lifters under one man end control can prior to his promotion. 

handle more sheets per load safer, faster and more economically. Tong | Walter Geist, president, Allis-Chalmen 
action grips loads tightly, yet design features like wide bearing surfaces | Mfg. Co., Milwaukee, Wis., has beep 
give full protection to stock edges. End control of C-F Lifters permits awarded an honorary doctor of engineering 
closer stocking of piles—resulting in more efficient use of storage facilities. degree by the Michigan College of Mining 


: : ese & Technology at Houghton, Mich. 
C-F Lifters are available in capacities from 2 to 60 «alee ite 5 


tons or larger, in standard or semi-special designs. Dr. Haldon A. Leedy, acting director, 
- ae ' Armour Research Foundation, Illinois Ip 

: “Ce” WANDLE SHEETS | , linc 

Write for the bulletin “C-F Lifters - SH os stitute of Technology, has been named 
director. He will administer the widespread 














industrial research program conducted | 
his division of Illinois Institute. 


Dr. Philip J. Wilson, Jr. has left Mellon 
| Institute to join the research and develop. 
| ment division of his fellowship donor, the 
Carnegie-Illinois Steel Corp., as a research 
associate, where he will supervise the work 
on process design. Dr. Joseph H. Well;, 
who has been on that fellowship since it 
was founded, will now head its activities 
at Mellon Institute. 


CULLEN-FRIESTEDT CO. F LIFTERS 
1314 S. Kilbourn Ave., Chicago 23, Ill. C- — 











new inhibitor 
for bright pickling 








A. B. Gibson, founder and president 
Gibson Electric Co., Pittsburgh, died June 
5 at the age of 55 at Pittsburgh. He founded 
- : . the company of his name in 1933, making 
@ Now available for the first time is a new electrical contacts by the powder metallurg) 
type of liquid pickling inhibitor —-ENTHONE | process. Under his direction new materials 
INHIBITOR 9. This new product completely processing and fabrication methods wert 
inhibits most non-oxidizing acids — sulphuric, developed, resulting in “Gibsiloy.” He 


. , ‘ served as chairman of various committets 
hydrochloric, hydrofluoric and phosphoric. Scale on electrical contacts and powder metal 


is beautifully and completely removed from lurgy of the American Society for Testing 
steel wire, sheets, rods and finished work, leav- Materials. He was awarded the honora! 
: ; legree of doctor of engineering by ¢ 
ing them clean and bright. “a 3 a : 

; . Clarkson College of Technology in June 


Inhibitor 9 is clean and has no odor. It dis- 1947. In earlier days he was awarded degrees 
solves easily, stops fuming, lowers surface ten- in both mechanical and electrical engineet 
sion for better wetting and displacement of oil ing 
films. It is free-rinsing and saves acid by 20% 
less drag-out plus 99% less attack on steel. It 
has every feature required for a perfect inhibitor. 


Would you like a 
sample to prove these 
claims for yourself? If 
so, write today. 


Companies 
METAL FINISHING Vy The General Electric Co. has ¢ 
a $25,000,000 center at Lynn, M 
CHEMICALS development, testing and production of a” 
442 Elm Street New Haven, Conn. craft jet engines. Since the was © 





$11,000,000 has already been 5; 
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velop- | 
we OILITE UP TO 24” 
Vali THRUST BEARING 
ra _— _ 
a he « * 
= (§Metered, Self-Lubrication, No Waste 
a OILITE—The HEAVY DUTY OIL CUSHION BEARING with Reserve Capacity. 
Jiucy OILITE operates under the principles of hydraulics. 
_ OILITE is a precision product and permits lower bearing clearances. 
He OTHER ADVANTAGES INCLUDE: 
nittees e Every bearing is an engineered product. 


e Oilite bearings can be assembled and the bore finished 
simultaneously —reducing costs. 

e Ferrous and non-ferrous, oil cushion bearings. 

® No blow holes or other flaws. 

® Production tools on hand for over 18,000 different 
types and sizes. 

e Large research and engineering staff. 

e Complete engineering service. 

e Greater plant facilities. 

; e Over twenty (20) years of powder metal know-how. 

e Representation in every state and Canada. 
PLAIN SLEEVE e Oilite bearings are not expensive. FLANGE 





Send your blueprints to Amplex Field Engineer or the Home Office. Address Dept. E. 


J AMPLEX MANUFACTURING CO. wienicas 
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WHAT do you want 9 


in a CASTING INVESTMENT mo 











 _— 


new facilities, including a huge new tey 


1. ECONOMY 2. SIMPLICITY 
3. ACCURACY 4. DEPEN DABILITY laboratory for jet engine components. The 
new laboratory consists of stands for fylj 


i 
i 
4 
i 
i 
| 
' 
i 
i 
u 
i 
' power testing of compressor, combustion 
CRISTOBALITE otter ' chamber and turbine elements of actu! 
i 
i 
' 
t 
’ 
i 
i 
i 
' 
i 
4 








engines and model testing of single and 
FERROLITE * 


multi-stage compressor elements. The com. 
For your investment—and all your 


pany is now producing an engine with 
5000-lb. thrust, which will later be extended 

precision casting needs 

—get in touch with 





to 6000 Ib. The G-E. plant will be the 
largest of its kind in the world. 





The B. F. Goodrich Co. has opened with 
ceremonies its new, multi-million dolla 
research center at Brecksville, Ohio, which 
the president of the company describes as 
the “most complete industrial workshop of 
science” now existing. The technicians will 
probe into the mysteries of crude and man- 
made rubber, and into chemicals, plastic, 
agriculture, horticulture and application of 
nuclear energy to rubber manufacturer. The 
same company established the first research 
laboratory in the rubber industry in 1895. 


See = ARTE 2s: The Greer Steel Co., Dover, Ohio, has 

‘ become the eighth steel company to be 
licensed to manufacture “Cor-Ten,” cor- 
rosion-resisting, high strength, low-alloy 


FO R al AT N ¢ B EA RI N ¢ § ae en by the Carnegie- Illinois 
or other parts 








64 W. 48th St., New York 19 





PRECISION CASTING 
SALES AND ENGINEERING 
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An order for $1,206,445 work of porce 
lain enamel, the largest in the history of the 
industry, has been placed with the Chicago 
Vitreous Enamel Product Co. by the Lastror 
Corp., builder of porcelain enamel stec! 
homes. Lustron’s schedule calls for 15,0! 





The Green Electric line of Rectifiers, for 


supplying D.C. power, includes over two | homes in 1948 and 45,000 in 1949. 

hundred standard types ranging from 6 volts The United States Testing Co., In 
to 60 volts and from 25 amperes to 5,000 | Hoboken, N. J., has established a proving 
amperes. ground at Miami for actual exposures 0! 


“aiggia> 6 Bessie ke engineering materials to sun, wind, rain and 
n addition Green Electric have engineered salt water. These actual weather exposures 


several thousand custom-built units for par- | will augment simulated conditions «- 
ticular applications or unusual plant layouts. | posures in its Hoboken laboratories, wher¢ 
| the company maintains Fade-Ometers 
| Weatherometers, oxygen and air bombs, 
high humidity chambers, salt air chambers 
and circulated air ovens with many types 
For details—mail coupon | controls. These facilities are used widely 
textile and paint color determinations. 


Green Electric, established since 1892, spe- | 
cialize exclusively in rectifier equipment. 


A new multi-million dollar chemic 

















= W. GREEN ELECTRIC co., INC. ' plant for the manufacture of silicone ma: 
- 130 CEDAR STREET ; terials has been completed at Waterfotf¢, 
g NEW YORK 6, N. Y. 1 N. Y., by the Chemical Dept., Gener 
& Please send me literature on Selectro-Platers 1% Electric Co. The products are processed 1! 
and other rectifiers. : | the form of rubber, oils, grease, resins a0¢ 
W. GREEN FLECTRIC COMPANY, INC. Bye : water-repellents. 
GREEN EXCHANGE SUILOING ‘ Martin Quaid Co., alloy metal fabricato! 
a Se er ghee ' | has moved to a new location, 1815 % 
RECTIFIER G) ENGINEERS ADDRESS ; | Sedgley Ave., Philadelphia. The c mp2) 
s | specializes in the production and fabrication 
: ciTy___ZONE_ STATE ‘ 
beeewmeee wean aaweasenem meen l (Continued on page 138 
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how Ransome 
“DOWNHAND” 
welding positioning 


@ ups production 50% 

@ cuts work in half 

@ gives better, neater welds 
@ reduces rod waste 5-7% 
@ makes work safer 





wee 
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Ransome 12 Ton Welding Peosi- Ransome 2500 Ib. Welding Posi- 
tioner at Marion Power Shovel tioner being used with automatic 
Co., Marion, O. Gear being weld- welding head at Wooldridge Mfg. 
ed and preheated at same time. Co., Sunnyvale, California. 


RANSOME POSITIONERS .. . constant or vari- 
pable speed rotation through full 360° in either direction 
s... wide welding speed range .. . 135° tilting hand or 
smotorized as required ... permits Downhand welding at 
pany angle ... capacities 100 Ib. to 40,000 Ib. 

RANSOME TURNING ROLLS .. . standard 


capacities 4% to 45 tons, stationary or self-propelled, 
also larger sizes available. 


Ramsome-__ on YF tal 0 wines Meee tre) itt DM 4 


yew Ransome Machinery Company 


exo” WE LDING Dunellen, N. J. 
50% POSITIONERS Please send Bulletin 210C on Ransome Positioners. 
R Mamet . Ech...) 20 AA 


| c AS aT ee le OP ae 
INDUSTRIAL DIVISION Osrs Do : 


RANSOME MACHINERY COMPANY oe ae ren Pe ee eres ee 


ipati} 
ation 


| A SUBSIDIARY OF WORTHINGTON PUMP AND MACHINERY CORPORATION 
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TITANIUM — CHROMIUM 
TITANIUM — NICKEL 
ZIRCONIUM — NICKEL 
ZIRCONIUM — COBALT 
CHROMIUM — NICKEL — COPPER 





Metal Powders for 
Powder Metallurgy 


. . Data on Request 





FACTORY AND SALES OFFICES, 12-24 CONGRESS ST., BEVERLY, MASS. 





8-MH-3 


when the heat’s ON and OFF... 
use dependable WESCGO refractories 


These many WES- 
GO super refrac- 
tory shapes serve 
industry in the 
form of 











@ powdered metal 
sintering trays 

@ furnace crucibles 

® gas turbine 


nozzles 
® brazing trays, 
and others 


For use where the 
ability of the ma- 
terial to withstand 
thermal! shock is of 
prime importance. 





Have you a ceramic problem? 


We specialize in the manufacture of special shapes for those 
applications where a ceramic body is subjected to extremely 
high thermal shock. 


Make this test — we'll supply a specimen 


Heat a Wesgo crucible up to 2000F as rapidly as possible— 
then plunge it immediately into cold water. It won't crack or 


Vv spall or otherwise suffer damage! 


Write for quotations and samples, outlining service 
conditions. Descriptive booklet on request. 


WESTERN GOLD AND PLATINUM WORKS 
589 Bryant Street San Francisco 7, Calif. 
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of industrial architectural and special shapes 
in stainless steel, aluminum, brass, brome 
copper, steel, alloys and other metals 


The International Nickel Co., In; » 
cently gave a demonstration of precisiog i: 
vestment castings, popularly known 4; te 
“lost wax” process, at Bayonne, N. | j 
was stated by the exhibitors thar allon 
ranged in nickel content from 2 or 3% » 
to 96%. The principal industries using the 
castings are aircraft engine makers, chemiqi 
equipment plants, laundry machinery mi. 
ers, and dispensing and coin machine 


A 10-man French industrial mission by 
been inspecting United States indus 
plants, including the Philadelphia plans 
SKF Industries, Inc. 


The Fort Pitt Bridge Works has ented 
the pipe fabrication field at its Canonshug 
Pa., works through utilization of a %4 
press, powered with six 500-ton jacks. | 
typical product is 1034-in. O.D. pipe wit 
14-in. wall and welded couplings for suri 
casing. 


A new glass section has been added 
the laboratory facilities of Sam Tour & G 
Inc., 44 Trinity Place, New York, enginet 
metallurgists and consultants. It will 9 
cialize in glass failures. 


What is claimed to be America’s olis 
gas turbine research group, Noprthnp 
Hendy Co., Hawthorne, Calif., is being # 
up as a completely independent engine « 
velopment facility to: be known a & 
Turbodyne Corp. It has developed a 10, 
h.p. gas turbine for aircraft which wi 
propellers instead of depending on & 
thrust. Sponsors claim their engine mei 
greater distance at high speeds on ics: 
than with a jet engine. 


The Harrington & King Perforating 
Chicago, incorporated in 1883 and F 
forming industrial and ornamental * 
forating of metals and other materials, “ 
nounced the retirement of J. M. Fuller® 
president after 62 years of service wi ® 
company. He is succeeded by [Foyt ' 
Hutchinson. 


Wolverine Tube Div., Calumet & He 
Consolidated Copper Co., Inc., has 
pleted a new 16-mm. movie, “Quality 
trol—From Ore to Finished Product 
i0-min. production, in full colo 
plete with sound track, follows coppé! 
deep in the ground, to seamless, nonte™ 
tubing and to typical end applications 


The U. S. Atomic Energy Commi" 
will establish a chemical laboratory in “ 
Brunswick, N. J., at a cost of over $1," 
000, where it will process uranium, ber 
lium, and other ores. It will occupy 4 pus 
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. «a ~=6® Now plastics help to ventilate the 
5 kitchen. This rugged propeller is 
molded in one piece by General Electric 
for the American Blower Corpora- 
tion’s new Aeropel home ventilator. 
It is molded in balance. And for this 
als, Aeropel unit General Electric also 
J molds a sparkling white plastics grille 
» ~—4n attractive housing that adds 
§ beauty to any room. 
; Helffe Whatever you make, from fans to 
scot ferryboats, it is likely that General 
ty i Electric’s complete plastics service can 
m he u to cut production costs or 
€ your product ... or both. 


| GENERAL @ 


ner oft lm 


ENGINEERED IN PLASTICS BY GENERAL ELECTRIC 


—- Vie 
: Port 


Plastics 
improve your 


Equipped to design, engineer and mold 
the right plastics parts for your re- 
quirements, General Electric invites 
the tough problems and the hard jobs. 

If top quality is important in the 
plastics parts you buy, it will be worth 
your while to get acquainted with 
G-E’s complete plastics service. Phone 
or drop a line to our nearest sales 
office. Or write for information and 
your free copy of the interesting book- 
let, “Problems and Solutions in Plas- 
tics.”” Plastics Division, Chemical De- 
partment, General Electric Company, 
1 Plastics Avenue, Pittsfield, Mass, 


ELECTRIC 


CO047-Az28 


in Ne 
1 Gt 
al sENERAL, } _ " : 
, beri LECTRIC PLASTICS FACTORIES ARE LOCATED IN SCRANTON, PA., MERIDEN, CONN., 
P pus COSHOCTON, OHIO, DECATUR, ILL., TAUNTON AND PITTSFIELD, MASS. 
: UC ie 
4 oD: a | ’ ] 9 4 8 














G-E Complete Service — 
At No. | Plastics Avenue 


BACKED BY 53 YEARS OF EXPERIENCE 


We've been designing and manufacturing 
plastics products ever since 1894. G-E re- 
search works continually to de, elop new 
materials, new processes, new applications. 


NO.1 PLASTICS AVENUE complete plastics 


service—engineering, design and mold-mak- 
ing. Our own industrial designers and engi- 
neers, working together, create plastics parts 
that are both scientifically sound and good- 
looking. Our own toolrooms are manned by 
skilled craftsmen—average precision mold 
experience, over 13 years. 


ALL TYPES OF PLASTICS. §&. cilities for com- 


pression, injection, transfer and cold molding 
... for high and low pressure laminating... 
for fabricating. G-E Quality Control—a by- 
word in industry, means as many as 160 in- 
spections and analyses for one plastics part. 
































“Well, I thought I was, too, a 
long time ago, but I found out 
that there’s an awful lot to this 
cutting fluid business. It takes a 
combination of understanding 
and experience backed by ade- 
quate laboratory facilities to 
determine the needs of a mod- 
ern metal-working plant. That's 
why I rely on experienced cut- 
ting oil people. They have 
helped me time and again with 
sound ideas and practical 
solutions to difficult machining 
problems. They've proved to me 
that the correct cutting fluid, 
correctly applied, means less 
trouble and fewer headaches. 
For guidance on this, give me 
the real ‘experts’ every time.” 


Call D. A. Stuart Oil Co. when 
you need expert assistance. 
Since 1865, this company has 
devoted its entire interest to 
cutting fluids and industrial lu- 
brication. We pride ourselves 
on the quality of our products 
and the engineering ability of 
our representatives. Take ad- 
vantage of Stuart’s complete 
on-the-spot service and labora- 
tory facilities to solve your 
cutting fluid problems. Write for 
booklet “Cutting Fluids for 
Better Machining.” 


STUART off engineering goes 


(il co. 


p.A. Stuart 


2745 S. TROY ST. + CHICAGO 23, ILLINOIS 
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built by the Navy during the war to manu- 
facture pumps. 


The Monsanto Chemical Co. has pur- 
chased a surplus synthetic rubber plant at 
Springfield, Mass., from the War Assets 
Administration for $169,500. 


Harold C. R. Carlson announces a new 
office of the Carlson Co. at 277 Broadway, 
New York 7, to provide design and consul- 
tation services for manufacturers, engineers 
and inventors, specializing in design of 
springs and mechanical products. 


The $18,500,000 expansion program of 
the Fontana steel plant of Kaiser Co., Inc. 
will provide for hot-rolled sheets, electric 
weld pipe, and an additional open-hearth 
furnace. 


The general offices of Ceco Steel Products 
Corp. have been moved to a new office 


| building at 5601 W. 26th St., Chicago 50. 


Societies 


The American Foundrymen’s Assn., 52 
years old, has voted to change its name to 
American Foundrymen’'s Soctety because the 


| mew mame is more descriptive of its func- 


tions and conforms to the general practice 
in the names of other large, recognized 
techgical and scientific groups. 


Surface chemistry in various aspects will 
be covered in the fourth annual Cleveland 
symposium at the Hotel Carter Sept. 25 
under the auspices of the American Chemt- 
cal Society, American Institute of Chemical 
Engineers and Electrochemical Society. 
Among topics of formal papers are: crystal 
structure and surface behavior, industrial 


| catalysts, surface reactions of anodic mag- 
| nesium, phosphate coating of metal, princi- 


ples of powder metallurgy, and organosols 


| and plastisols. 


The Engineering Foundatian will sponsor 
14 research projects for the year beginning 
in October, 1948, 
lics, metal cutting, alloys of iron, properties 


of gases and 


in such fields as hydrau- 
their mixtures, riveted and 
bolted structural joints, reinforced concrete, 
welding and properties of metals at different 
temperatures. Research is carried on at uni- 
versities and engineering plants. 


The American Welding Society has 
awarded $700 to students and editors of 
college publications for authorship and 
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Improve over-all welding quality... 


Be >. . . 
Constant improvement in over-all welding 


quality is due largely to the welder’s adoption of 
new and proved practices and technics. In this, 
radiography is contributing importantly by 
providing records that help determine good 
practice by showing the internal conditions of 
the weld without destructive testing. 


Test non-destructively with radiography ... 


Radiographic examination of welds helps develop 
sound welding technies faster .. . helps determine 
the soundness of the weld itself. It assures that 
the weldment has satisfactory penetration, is 
well fused, and is free from objectionable 
inclusions, porosity, and other irregularities. 
Often the information obtained from radiographs 
of the first job will decide welding procedure on 
an entire production run. 


At Ww 


For maximum radiographic visibility— 
use Kodak Industrial 
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X-ray Films... 


ak Industrial X-ray Kodak Industrial X-ray 


,_TYPEA...forx-ray Film, TYPE K... designed ae : ‘ : . aan ce 
mAmma-ray workinsec- for gamma-ray and x-ray rhey provide the high radiographic sensitivity — 








oe. fa “were fine grain and — radiography of heavy steel the combination of speed, contrast, and fine 
contrast are desirable parts, and of lighter parts : : ’ nr ae 
’ximum sensitivity at at limited voltages where grain required for the detail visibility you need 
rate exposure times. high film speed is needed. 


in critical examination of welds. 


et. <~.. For complete information on the types best 
\ > ‘ Pe ee 











E> > \ os adapted to your job, see your local X-ray 

| ‘ - e e e 
_st Se j a ee i = 

lS Ie dealer or write to 

ak ape ag X-ray Kodak Industrial X-ray EASTMAN KODAK COMPANY 

, TYPE M...first Film, TYPE F... with cal- , 

€ in critical inspection cium tungstate screens— X-ray Division, Rochester 4, N. Ve 

ght alloys, thin steel at —_ primarily for radiography of 

trate voltages, and heavy steel parts. For the 

YY alloy parts with fastest possible radiographic 

ton-volt equipment. procedure. 1 tek?” 50 eadsmerh 





ADI OGRAPHY. . - another important function 


of photography - iKodalx 











GRAPHITE METALLIZING 
CORPORATION 


1010 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 








publication. Winners were: Robert Bay- 
singer, writing on “Brief Review of Failures 
in Welded Vessels” in “Obio State Engi- 
neer,’ and Miss Rosella Horine, editor; 


> 


Mark J. Orelup, “Spot Welding of Carbon 


Steels,” in “Rose Technic,” and Orville L. | 


Stone, its editor. 


The Electric Metal Makers Guild elected 
as president at their 16th annual meeting in 
June A. J. Scheid, Jr., Columbia Tool Steel 
Co., Chicago Heights. Dr. C. H. Herty, 
Jr., assistant to the vice president, Bethlehem 
Steel Co., talked on fundamentals in steel 


melting; C. E. Sims, assistant director, Bat- | 


telle Memorial Institute, spoke on hydro- 


gen and nitrogen contents of steel. There | 


was an open forum on the use of oxygen 
in electric furnace steel] making. 


The Drop Forging Assn. has elected as 


| president Ralph A. Mitchell, vice president, 


| 
| 





Pittsburgh Forgings Co. The association 
comprises 115 forging companies that pro- 
duce stress parts with load-bearing charac- 


teristics used im mass transportation, agri- | 


cultural and other metal-fabricating indus- 
tries. 


Richard L. Templin was elected president, | 
American Society for Testing Materials, at | 
the annual meeting in Detroit in late June. | 


He is assistant director of research and chief 
engineer of tests, Aluminum Co. of Ameri- 


ca. He has developed many of the testing | 


methods used in the inspection and quality 
control of aluminum products. He has won 
several medals and has authored many 
papers and reports. 


James M. Todd, New Orleans consulting | 
engineer, has been nominated for president | 
by the American Society of Mechanical | 


Engineers. His engineering connections have 


included Penick & Ford, Ltd., Cedar Rapids, | 
lowa, and A. M. Lockett & Co., mechanical | 
engineering contractors of New Orleans. | 

The Malleable Founders Society has pre- | 
president, | 


sented Robert R. Fauntleroy, 
Moline Malleable Iron Co., with the Charles 


H. McCrea medal for the person “rendering | 
the most outstanding service to the malleable | 
iron industry.” The new president of the | 
society is Collins L. Carter, president, Al- | 
bion Malleable Iron Co., Albion, Mich. | 


The outgoing president, Wilson H. Mori- 


afty, vice president, National Malleable & | 
Steel Castings Co., Cleveland, stated that | 
the shortage of steel scrap will become | 
even more stringent unless we bring back | 


metal we've exported previously. For 50 
years we have exported finished ferrous 
goods without receiving any scrap in return. 
During the war alone we exported 120,- 
000,000 tons. Industries are now paying 
$20 a ton premium for scrap, he said. 


Demonstrations of new processes and 





For every 
metal-cleaning 
job there is 

an efficient 
Oakite method: | 


Precleaning in tanks 


Precleaning in 
machines 


* Alkaline cleaning 
in tanks 


Alkaline cleaning 
in machines 
Pickling 


Barrel cleaning 
Electrocleaning 


Pre-paint treatment 
in tanks 


Pre-paint treatment 
in machines 


Steam-gun cleaning 
Paint stripping 








FOR MORE INFORMATION about 
these and other processes —bur- 
nishing, anti-rusting, controlling 
water-wash in paint spray booths, 
cooling and lubricating machio- 
ing and grinding operations— 
consult the Oakite Technical 
Service Representative in your 
vicinity or write for descriptive 
literature. 


3 OAKITE PRODUCTS, INC. | 
% 30H Thames Street, NEW YORK 6, N.Y. § 


Technical Service Representatives Located 1 
Principal Cities of United States and Canada 





b oAKITE 


Specialized Industrial Cleanins 
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small Wadison-Riepe dies on 
small fast Age Machines for 


small Zarts ea mw ow wy 
cw 


Nearly everyone with experience in die casting knows 
that developed small, extremely 
fast machines for small parts. We are now 
equipped with a battery of these machines for 
contract Casting. specializes in 
$ high quantity production of zinc and aluminum 
die castings in small, medium or large sizes. 

If you have die casting requirements, please 


send your inquiry to the home office of 


rWiite) = 41) in Madison, Wis. 
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MADISON-KIPP CORPORATION 
218 WAUBESA STREET, MADISON 4, WISCONSIN, U. $. A. 
ANCIENS ATELIERS GASQUY, 31 Rue du Marais, Brussels, Belgium, sole agents for 

_ Belgium, Holland, France, and Switzerland. 
ning WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most European 


countries, India, Australia, and New Zealand. 
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GRAC 


the graphitized 
lead base alloy 
for bearings! 


By special process “Colloidal 
graphite” is added to molten 
metal producing a perfect admix- 
ture and homogeneous distribu- 
tion of the graphite throughout 
that will not segregate on re- 
peated melitings. 


“GRAC” is used where strength 
and wear-resistance counts—and 
proves equal to and better than 
many high tin base alloys in roll- 
ing mills, internal combustion 
engines, (main bearings), freight 
cars (axle bearings), turbine 
pumps (no other lubricant than 
hot water 160F used), high speed 
locomotives, rock crushers, and 
many other uses. 


® Lower coefficient of friction 
® Longer life 
® Stability through 
meltings 
® Lower operating costs 
Reduced possibility of run- 
ing hot, sizing or failing 
Better preservation of an oil 
film on the shaft 
Greater resistance to com- 
pression and shock 
Conserves tin with improved 
bearing qualities 
Hardness (Brinell) at 70°F— 
27. Melting point liquidus about 
576° (302°C). Compression at 
room temperatures (elastic limit) 
7960 p.s.i. Maximum load, 11300 
p.s.i. Coefficient of friction .00146. 


repeated 


Technical advice on GRAC melt- 

ing and casting available. Graph- 

itization of alloys can be made to 
suit special requirements. 





'GRAPHITIZED ALLOYS 


CORP. 


5 Beekman Street 
New York 7, New York 


[] Please send pamphlet 


[] Have salesman call 
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ENGINEERS 


COMPANIES 
SOCIETIES 





special machinery will be featured on a big- 
ger scale at the third plastics exposition of 
the Society of the Plastics Industry, Inc.. 
Sept. 27-Oct. 1, at the Grand Central Pal- 
ace, New York. Various steps and stages 
of manufacture will be shown from the raw 
material to consumer product. Especially 
interesting will be new machine tool models, 
some in fuil size in action and others in 
miniature. 


The Gray lron Founders’ Soctety, Cleve- 
land, has published a Cost Dictionary to 
assist foundry clerical personnel in classify- 
ing all items of foundry expense. It con- 
tains more than 200 items of foundry 
cost, listed alphabetically, followed by the 
department and title of the account to which 
the item should be charged. Opposite each 
cost item is a blank space for use of 
individual foundries. Copies sell for $1 
each. The Society has been campaigning at 
Washington for a more equitable distri- 
bution of scarce pig iron and has urged 
users to employ larger percentages of scrap, 
even at premium prices, to conserve iron. 


Purdue University will hold a metals 
casting conference on its campus at Lafay- 
ette, Ind., Nov. 4 and 5, covering subjects 
interesting to top management and super- 
visory personnel. Purdue will also be host 
to a conference on industrial and business 
training Sept. 29 and 30. New York Uni- 
versity will give a course in plastics, its 
present and potential uses and application 
in industry, starting Oct. 6, 1948 and end- 
ing Jan. 26, 1949. There will be 15 lec- 
ture and discussion sessions at which will 
be analyzed the characteristics of plastics 
products, with major emphasis on oppor- 
tunities for increased uses in industry. The 
Engineering School of Columbia University 
will give a 5-day training conference in 
industrial experimentation Sept. 14-18. 
Specialists from industry will speak. Among 
the topics will be: nature of problems in 
industrial experimentation; role of control 
charts, correlation, analysis of variance and 
their interrelation in the design of experi- 
ment; assumptions underlying analysis of 
variance, one-way and two-way classifica- 
tions; Latin squares, factorial designs, se- 
quential methods. 


The 1948 Daniel Guggenheim medal, 
given for notable achievements in the ad- 
vancement of aeronautics, has been awarded 
to Leroy R. Grumman. The award was made 
for “outstanding achievement in success- 
fully advancing aircraft design both for 
Naval and peacetime use.” Among those 
choosing the recipient were: The American 
Society of Mechanical Engineers, Society 
of Automotive Engineers and Institute of 
Aeronautical Sciences. 


The American Society of Body Engineer, 
Inc. will hold its annual convention No, 
3-5 at the Rackham Memorial Bldg, p. 
troit. There will be eight general session, 
and an industrial exhibit of body mater; 
parts and body hardware, many of whi 
indicate future design trends. 


The jury of award, Western New Yo 
section, American Chemical Society, by 
awarded the Jacob F. Schoellkopf medy 
for 1948 to Marvin J. Udy, whose bet, 
known achievement is the development ¢ 
the process for cadmium plating, the pateny 
for which formed the basis for the form. 


tion of the Udylite Corp., 1651 E. Gran 
Blvd., Detroit. 





Meetings and Expositions 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, West Coast meeting. San 
Francisco, Calif. Aug. 18-20, 1948 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, Pacific general 
meeting. Spokane, Wash. Aug 

1948. 

AMERICAN CHEMICAL SOCIETY, na- 
tional meeting. Washington, D. C. 
Aug. 30-Sepr. 3, 1948. 

AMERICAN CHEMICAL SOCIETY, na- 
tional meeting. St. Louis, Mo. 
Sept. 6-10, 1948. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, fall meeting. 
Portland, Ore. Sept. 7-9, 1948. 


24-27, 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, tractor and diesel engine 
meeting. Milwaukee, Wis. Sept. 
7-9, 1948. 


AMERICAN CHEMICAL SOCIETY, na- 
tional meeting. Portland, Ore. 
Sept. 13-17, 1948. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Instruments & 
Regulators Div. meeting. Phila- 
delphia, Pa. Sept. 13-17, 1948. 

INSTRUMENT SOCIETY OF AMERICA, 
annual meeting. Philadelphia, Pa. 
Sept. 13-17, 1948. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Aviation Div. 
meeting. Dayton, Ohio. Sept. 20- 
21, 1948. 

AMERICAN MINING CONGRESS, met- 
al mining show. San Francisco, 
Calif. Sept. 20-23, 1948. 

ILLUMINATING ENGINEERING SO- 
CIETY, national technical confet- 
ence. Boston, Mass. Sept. 20-24, 
1948. : 

SOCIETY OF THE PLASTICS INDUS- 
TRY, national plastics exposition. 
New York, N. Y. Sept. 27-Oct. 1, 
1948. 

ASSOCIATION OF IRON & STEEL 
ENGINEERS, annual meeting. 
Cleveland, Ohio. Sept. 28-Oct. 1, 
1948. 
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HIGH STRENGTH ARE ESSENTIAL... 
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TUF-STUF is the Mueller Brass Co. trade name for Aluminum 
Bronze. It is furnished in a series of five different alloys, 
depending upon the purpose for which it is intended. 


PROPERTIES 


The outstanding properties of TUF-STUF are wear resistance 
—corrosion resistance—high strength over a wide range of 
temperatures (sub-zero and elevated)—high brinell hardness 
on the heat treatable type of alloys—ability to withstand 
shock—high compressive strength and resistance to fatigue 
—lighter in weight than other copper base alloys. 


SOME OF THE MANY APPLICATIONS OF TUF-STUF 


Geors @ Worm Wheels @ Bushings @ Bearings @ Lead Screw Nuts 
® Valve Seat Inserts and Spark Plug Inserts in airplane engines @ Shifter 
Forks @ Valve Stems @ Rocker Arm Bushings @ Tie Rods, Nuts, and Washers 
for pickle tanks @© Window Bolts e@ Parts in contact with steam, brine, 
sea water, weak acids and alkalis, crude oils, disinfectants, plant sprays. 


TUF-STUF Alloys are not susceptible to corrosion cracking. 
TUF-STUF Alloys are furnished in the form of forgings, rods 
and screw machine parts. 


If you have a metal problem, TUF-STUF may be the answer. 
Let us send you complete literature on all Mueller Brass Co. 
alloys with their physical and chemical properties ana 
uses. Write for catalog 3-A. 


MUELLER BRASS CO. 


PORT HURON, MICHIGAN 




















PROFITABLE 
BOOKS 








By P. Schwarzkopf & Associates of 
the American Electro Metal Corp. 


1000 
production aids 


illustrated 
Jig-Tooling 
== Dictionary 


By T. G. Thompson & R. A. Peterson 


988 clear working drawi 
explanations, graphically 
construction and use of all basic tooling 
equipment. Full tables of pertinent data in- 
cluded. A highly useful reference for tool and 
production departments. 





with concise 
the 


How to do it 
the best and 


eastest way 


By James Walker & C. C. Taylor 


Explains each step in the design, construction 
and use of all types of dies and ches for 
fabricating sheet metal. Includes information 
on the latest and best methods and materials. 
This book will help you get your good ideas 
into production. 


SEE THEM ON APPROVAL 





The Macmillan Co., 60 Fifth Ave., N. Y. 11. 


Please send me on 10 days’ approval copies 
of the books checked below. od 


[) Powder Metallurgy $8.00 


[) Mustrated Jig-Tooling Dictionary 
$7.50 


[) Simplified Punch & Diemaking $5.00 


Signed. 





Address 





City & State 





























Quality Control 


QUALITY CONTROL METHODS. By Clifford 
W. Kennedy. Published by Prentice-Hall, 
Inc., New York, 1948. Cloth, 64% x 91% 
in., 243 pages. Price $4.75. Contains 
elementary information needed for a com- 
plete understanding and as background for 
the more technical and involved practices 
that modern quality control requires in 
order to reach and maintain its full effec- 
tiveness. Theoretical and practical data are 
offered so that a well-balanced knowledge 
of this subject from both viewpoints can 
be obtained. 

The topics covered are: acceptance sam- 
pling; batch control — per cent defective 
methods; distributions and the standard 
deviation; average and range; and guide to 
the administration of methods. 


Other New Books 


1947 Suprtements to A.S.T.M 
Part I-A, Merars, 350 
Ferrous Merars, 334 paces; Part Il, Nonmetar 
tic Mareriats (ConstructionaL), 480 Paces; 
Part IIJ]-A, Nonmetrattic Mareriars, 454 Paces; 
Part III-B, Nonmertratztic Mareriats, 322 
Published by American Society for Testing Materials, 
Philadelphia, 1948. Heavy paper, 6 x 9 im. Price 
$4.00 cach. These supplements, together with the 
1946 .Book of Standards, give a complete set of 
A.S.T.M. specifications and tests, excepting the 
chemical analysis of metals, which are in a special 
volume. 


STanparps 1946 


paces; Part I-B, Now- 


PAGES 


Merattic Surraces 
(Le Porissace 


Exvectrrotytic PoLisHING oF 
Irs Aprpriications—Vot. I. 
EvecrrotytTiqve pes Surraces METALLIQUES ET 
ses Arpuications). By P. A. Jacquet. Published 
by Editions Metaux, 32 Rue du Marechal Joffre, 
Saint-Germain-en-Laye (S.42-O0.), France, 1948. 
Cloth, 8% x 11 in., 359 pages. Price 3600 Fr. In 
French. This volume covers aluminum, magnesium 
and light alloys; presumably other volumes will 
cover other base metals. 


AND 


TRANSACTIONS OF THE AMERICAN FouNDRYMEN’s 
Association. Vor. 55. Published by the American 
Foundrymen’s Assn., Chicago, 1948. Paper, 8% x 
11% im., 658 pages. Price $4.00 to members; 
$15.00 to non-members. Contains summary of pro- 
ceedings of the 5ist annual meeting held in Detroit, 
Apr. 28th to May Ist, 1947. Reports of officers, 
the first Charles Edgar Hoyt annual lecture (given 
by Dr. James T. Mackenzie), and over 60 technical 
papers and committee reports are included. 


TRANSACTIONS OF THE ELecTrocnemiIcaL Society. 


Vou. 91. Published by the Electrochemical Society, 
Inc., New York, 1947. Cloth, 6 x 9 in., 723 
pages. Price $6.50. Includes proceedings of the 


Qist general meeting of the Electrochemical Society, 
held in Louisville, Ky., April 9 to 12th, 1947, 
annual technical reports and over 30 technical papers 
(four of which were presented at the Toronto Con- 
vention in October, 1946). 
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IN SHEETS 





PLATES: 


TUBES & 


WIRE, 


| gpg cian SHAPES 


The American Brass Company 
offers Anaconda Phosphor Bronze 
in 10 standard compositions (in- 





| cluding a free-cutting alloy) with 
tin content ranging from 1.25 per 
cent to 10.5 percent. 


Tell us what you make and how 
it’s used. Our Technical Department 
is at your service in helping you 
select the’ correct alloy, the most 
serviceable temper, the most eco 


nomical form. vom 


A 


from mine to 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper M ining Co. 


In Canada; ANACONDA AMERICAN Brass LT» 
New Toronto, Ont. 


TENSILE STRENGTH 
ELASTIC LIMIT 
RESISTANCE TO FATIGUE 


RESISTANCE TO 
CORROSION 


RESISTANCE TO WEAR 
‘maveminatsenmessenesc xeseeecs-tsmemmemmpacamaiiois: net 
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